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DOCTOR AND WORKMAN* 


BY 
A. MEIKLEJOHN 
From the University of Glasgow 


“It would afford me much gratification if any means could be devised as regards either prevention or remedy, 
whereby might be lessened the evils of a disease, the ravages of which, upon the most robust constitutions, 


” 


I have every day cause to deplore. 


After 30 years in industry John C. Bridge honoured 
one above all, the British workman, and with 
Carlyle could truthfully affirm : 

Venerable to me is the hard hand, crooked, coarse ; 
wherein notwithstanding lies a cunning virtue, in- 
defeasibly royal, as of the sceptre of this planet. 

His supreme purpose and constant endeavour was to 
safeguard and promote the health and welfare of the 
factory worker and he regarded himself as the 
father of medical supervision in industry in Britain 
(Bridge, 1945). This practice is now variously 
epitomized in industrial or occupational health 
or industrial or occupational medicine, the virtues 
of which have been widely acclaimed even at the 
highest Government levels: But notwithstanding 
the published reports of the Royal College of 
Physicians (1945) and the British Medical Associa- 
tion (1941 and 1950), let us not overestimate the 
progress of our branch of practice and our standing 
as a group in the profession. No effective impres- 
sion, so it seems to me, has yet been made either on 
the profession generally or on the staffs of the 
medical schools and teaching hospitals particularly. 
The fault largely is in ourselves, for in a spate of 
pretentious terms we have failed to convince our 
brethren of the scope and function of our practice, 
have failed to assert quite simply that we are con- 
cerned as doctors with men and jobs, men at work 
and men away from work, and all that derives from 
these fundamental influences on human well-being. 
Now another development forebodes a further set- 
back; all too soon under the National Health 
Service there may arise a generation of medicai and 
surgical specialists who have never known a patient 
outside a hospital, and so, except in theory, will be 
ignorant of our existence, problems and purpose 
and, if teachers, without the practical personal 





* The John C. Bridge Memorial Lecture, delivered at a meeting of 
the Association of Industrial Medica! Officers at the London School 
of Hygiene on April 28, 1950. 


** On Black Expectoration and Black Matter in the Lungs.” 


(GEORGE STEELE, 1834.) 


experience necessary to educate undergraduates in 
these matters. 

In relation to traumatic injuries among manual 
workers Griffiths (1949) has magnificently thrown 
down the gauntlet to the surgeons. Now the urgent 
need for us, individually and as an Association, is 
likewise to challenge the physicians by ceasing to 
talk nebulously about health and positive health and 
admitting frankly that we are doctors concerned 
with the problems of disease as they occur among 
workmen. There is no reason for timidity or to 
invest our practice with a halo of prevention, for the 
health, safety, and welfare of the workman, indi- 
vidual and group reactions, working morale, 
education of labour and management, the control 
of environment, prevention and research, all derive 
origins, stimulus, and power from the efficient 
practice of the works doctor in his consulting room, 
and thence throughout the factory. Both in social 
and industrial medicine, it is high time for all to 
recognize that prevention is not properly an indepen- 
dent aim but an incident, albeit important, of 
efficient, comprehensive work by the doctor and his 
associates, and not least with the cooperation of the 
workmen. To pursue it as a supreme aim and as 
if we alone were concerned, is to neglect our daily 
opportunities to establish confidence in our purpose 
and to diminish our achievement. We are doctors, 
not medical officers or preventive hygienists, and 
when to the British workman we become good 
doctors, we shall be established in our duty and in 
our purpose, for : 

To preserve man alive in the midst of so many 
chances and hostilities is as great a miracle as to create 
him. 

Despite the entry of other experts into the field 
of personnel management, we by training and 
experience and as trustees of intimate confidences 
have the opportunity to become the industrial 
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psychologists, assessing the whole man, the whole 
group and the works climate, and only by our 
exertions and efficient practice shall we resist the 
modern tendency to regard the workman, indi- 
vidually and collectively, as a disembodied mind. 
At the same time let us not deceive ourselves that 
the facile use of an uncomprehended jargon makes a 
psychologist, and further recognize that by inept 
practice in this field of the mind more than in any 
other we may do harm rather than good. Whenever 
industrial medicine ceases to be personal and 
individual, so that the workman becomes a catalogue 
of physical and mental characteristics, skills, dex- 
terities, and aptitudes, or lack of them, a unit 
within an environment human and material, a 
guinea-pig for research, then so soon shall we 
forfeit our supreme justification in industry and our 
claim to be recognized as a distinct branch of 
medicine. We are industrial physicians and ack- 


nowledge that our speciality is industrial medicine, 
thus aligning ourselves with and no wise inferior 
to those working in preventive, social, physical, 
psychological, and tropical medicine. 


Industrial Toxicology 


As industrial physicians we do not dispute that 
ordinary community diseases, especially minor 
ailments, are among the main causes of sickness in 
workmen, but nevertheless industrial diseases are 
our special concern and responsibility. Each year 
the absolute number of recorded cases of industrial 
disease is small, so we are criticized (Hobson, 1949) 
as holding very exaggerated views of their relative 
importance as a cause of incapacity and death. 
Merewether (1945) has exposed the fallacies of such 
a narrow interpretation of published figures, and 
referring to a particular small group Wyers (1949) 
pertinently asks: ‘* Must we abandon to their fate 
such men as those who were poisoned by methyl- 
mercuric iodide? Three of them are still alive, 
speechless, deaf, blind, and paralysed.” 

Did Lane (1949) have an exaggerated idea of lead 
poisoning when he devoted nearly 20 years to the 
medical supervision of men engaged in the manu- 
facture of electric accumulators? During this 
period of unremitting supervision not a single new 
case occurred in his organization. Are we to 
consider as comparatively insignificant the cases of 
cancer of the nose and lung reported from a nickel 
works (Annual Report of the Chief Inspector of 
Factories, 1948), or cancer of the bladder in the 
dyestuffs industry (Goldblatt, 1948)? Certainly 
not. Whenever a single case of serious industrial 
poisoning occurs, it represents disaster in some 
household, factory, and process, and creates a host 
of problems beyond exaggeration. 
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One point requires emphasis, namely, that 
recorded cases represent gross disease, involving 
invalidism, incapacity, and death. These are few 
compared with the numerous cases of minor 
transient sickness, often wrongly diagnosed, which 
regularly result from the same causes. Both, 
relative to the potential danger, mark the triumph 
of preventive measures. The outstanding achieve- 
ments of the industrial toxicologist and his asso- 
ciates are when by their experience they foresee the 
possibility of disease and avoid its occurrence by 
appropriate measures taken in advance. This is 
excellently illustrated by Hunter’s (1950) recent 
warning on the dangers of parathion and by the 
highly efficient manufacturing plant and supervision 
in operation at Ardeer, Scotland. 


The Problem of the Pneumoconioses 


But if large numbers of casualties, resulting in 
chronic sickness, incapacity for work and premature 
death, are required to vindicate industrial medicine 
and the focus on industrial disease, then surely 
these are amply provided by the dust diseases of the 
lungs. At present in Britain these constitute a 
major social and economic disaster. Due to their 
character, no substantial benefits from preventive 
measures can reasonably be expected during the next 
decade; a generation of workmen is already 
damaged, and the tragic record must abide its 
passing. 

Among 86,219 men employed underground in 
south Wales collieries, during the five and a half 
years 1943-1948, (June 30, 1948), 15,371 men, or 
32 cases per 1,000 workmen per annum, were 
certified by the Silicosis Medical Board to be 
suffering from pneumoconiosis. McVittie (1949) 
explains the significance of these figures by the 
simple statement that during this period from this 
cause alone, 50 skilled miners each week left the 
pits in south Wales. If to these are added men who 
leave the industry on account of accident, social 
disease, age or other cause, then the entire popula- 
tion of these pits must be replaced every ten years. 
The whole influence is to deter young men from 
entering the mines, with the result that wastage of 
man-power exceeds recruitment (Morris, 1947). 
At present this net loss from all causes throughout 
the country amounts to 450 men per week. 
Fortunately this serious incidence of pulmonary 
disease has so far not been recorded in the other 
coalfields, employing 600,000 miners. Fletcher 
(1949) summarizes the present experience of pneumo- 
coniosis in coal miners by stating that in south 
Wales the incidence of certified cases is nearly 40 
times greater than in the rest of the country. 
Although the geology of coal-measures, mining 
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methods, and environmental conditions vary from 
urea.to area, it seems very doubtful if such a wide 
divergence of certified cases can be wholly explained 
xy physical factors operating within the mines. 
On the other hand, it is not known if the difference 
is real, that is to say, whether or not certified cases 
in areas outside south Wales fully reflect the actual 
incidence of the disease. Recent experience in 
Scotland and Durham suggests that they do not. 
Although the pneumoconioses are outside the 
sphere of practice of many here, all as doctors and 
citizens are vitally involved in the inherent social 
and economic problems, which are much deeper 
and more subtle than is generally either realized 
or admitted. It is reasonably simple to calculate 
the financial cost of compensation payments, the 
loss of skilled man-years’ production per certified 
case, but who shall even guess at the suffering of the 
patient and his family, the loss of self-respect of the 
craftsman in idleness, the domestic infelicity and all 
the decay, physical, mental, moral, and material in 
the individual, the family, and the community, 
which accompanies and follows human decline to a 
premature grave? Can we fail to recognize, or dare 
we ignore, the effects on the village community or on 
the local and central organizations of the National 
Union of Mineworkers and thence on all trades 
unions, whereby the disease becomes not only an 
influence on, but a powerful instrument of, political 
thought and action, in which, all too often, imperfect 


understanding, emotion, and sentimentality impair 
perspective, subjugate reason and distort judgment, 
to the ultimate detriment of the miners themselves ? 


Resettlement of Disabled 


In south Wales the vast majority of miners sus- 
pended from the pits by reason of dust disease of the 
lungs are only partially disabled for work, and while 
the urgent need for their resettlement in alternative 
employment has been recognized by the Govern- 
ment, the optimism of the Working Party (Board of 
Trade, 1945) has not been justified in practice. 

Despite the bitter lesson of the special areas and 
efforts to encourage firms to establish new industries 
in the coalfield, heavy industry still predominates in 
south Wales, and the labour demand is for fit men. 
These fit men also may become redundant for work 
in the mines as re-organization and modernization 
double output per man shift, as other countries, for 
example, India, invade our coal export markets, and 
as industry and rail and sea transport adopt new 
methods of firing without coal. 

Experience has already demonstrated that light, 
neo-technical industries, which in time of keen 
competition or slump, either close down or rely on 
the cheaper labour of women and girls, are no 
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remedy for the problem of the disabled collier. 
Toy-making or the manufacture of electrical acces- 
sories and nvlons are not in the epic tradition of 
the men of the pits. Besides, in our anxiety to 
resettle the disabled, there is need to ensure that 
fitness itself does not become a handicap or a bar to 
skilled, congenial, and progressive employment. 
Working in-bye, two to three hundred fathoms 
below the surface of the green, sunlit valleys, in 
dust and fumes, in darki:ess and noise, often 
crawling on hands and knees and unable to stand 
erect, never was and never can be a natural occupa- 
tion for men. As a factor disturbing the mining 
communities Zweig (1948) has revealed the deep 
significance of the ** pitman’s ”’ life, and has empha- 
sized that disease and accidents are relatively minor 
causes of the present drift from the mines, even at a 
time when face-workers are among the highest paid 
craftsmen in industry. There is one further obser- 
vation, namely, that the disabled craftsman, 
especially after a taste of idleness, if given a job— 
almost any reasonable job—will reveal considerably 
more ability and staying power than is suggested by 
the whole range of physiological tests. 

In 1948 unemployment among pneumoconiotics 
and the need to maintain the number of miners at 
work became so critical that the situation was only 
relieved by legislation permitting certified cases to 
obtain Disablement Benefit under the National 
Insurance (Industrial Injuries) Act, 1946, while 
continuing, under certain safeguards, to work as 
miners. This statutory provision marked a com- 
plete reversal of established practice. 

Without doubt the urgent and paramount need in 
the mines is to prevent the disease, thereby obviating 
or at least diminishing claims for benefit and 
alternative employment. If at the same time 
output per man shift can be doubled or trebled as 
envisaged in the Reid Report (Ministry of Fuel 
and Power, 1945), thereby considerably diminishing 
the number of men at risk and emancipating them 
from underground work, so much the better. 
Control of the dust by various methods is being 
successfully pursued (Gooding, 1946 ; Graham and 
Jones, 1947), but according to Steele (Ministry of 
Fuel and Power, 1949), a divisional inspector of 
mines, “* not always with vigour and the necessary 
spirit of cooperation”. As the benefits of these 
measures will not accrue for several years, there 
is quite justifiably a call for some immediate measure. 
Fletcher (1948) submits that this can be achieved 
by ‘“‘an appropriate system of periodical x-ray 
examinations”, and he makes this arresting 
pronouncement. 


The sincerity of the industry’s and the Government’s 
concern with the health of coal miners will be judged 
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by the speed and thoroughness with which such a 

system is instituted in this country. 

A similar recommendation (for coal miners in south 
Wales) was made in 1942 by the Industrial Pulmonary 
Diseases Committee of the Medical Research Council 
and has since been supported by the Advisory Com- 
mittee of the Ministry of Fuel and Power (1944), the 
National Coal Board (Capel, 1948), Gooding (1946), 
Harper and Morgan (1948), and Hunter (1950). 
On March 10, 1950, in his maiden speech before the 
House of Commons on the debate on the King’s 
Speech the honourable member for Bedwelty, 
Mr. H. J. Finch, M.P., compensation secretary of 
the Miners’ Federation in south Wales, said: ‘* At 
a time when manpower is so short everything should 
be done to maintain the supply of labour in the pits. 
I hope the time is not long distant when it will be 
possible to apply periodic examinations to all the 
men in the mining industry ’’ (Hansard). 

Altogether this represents an almost irresistible 
body of authoritative and responsible opinion, and 
I only venture with trepidation to examine the 
proposition because, unlike these advocates, I have 
had some working experience of similar arrange- 
ments in other dusty industries in this country and 
abroad. 


Nomenclature 


At the outset it may seem strange to suggest that 
before instituting any scheme of periodic medical 
examinations the present world-wide confusion in 
terminology and classification of the dust diseases 
of the lungs must be resolved. Silicosis and 
pneumoconiosis must cease to be used as synonyms. 
Because of the difference in the course and complica- 
tions and hence in significance and prognosis, where- 
ever possible a clear distinction should be made 
between silicosis and simple pneumoconiosis of the 
dust reticulation type of coal miners, although these 
conditions may co-exist. The present chaos derives 
chiefly from legal definition for purposes of work- 
men’s compensation, but accepted medical terms 
should not have their meaning debased either to 
meet legal convenience or popular use. 


Normal Variability and Adjustment 


Another relevant observation is that early 
diagnosis of pulmonary disease necessarily demands 
a sound knowledge of the clinical and radiographic 
features of the normal chest. The normal is not 
identical with the average or mean. There is a 
** natural ’’ range at each age, which in terms of the 
Gaussian curve is represented by the mean + twice 
the standard deviation (Lyon, 1942). The recog- 
nition of this “‘ natural ” and hence slight deviations 
from it, demands a high degree of clinical skill, 
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experience, and judgment in which the true physician 
uses machines and laboratory tests merely as aids. 
The determination of this natural range of structure, 
function, and adaptation at various ages is one of 
the measurements which demands immediate and 
extensive study. It may not be amiss to emphasize 
the supreme value of a careful history and the 
symptomatology, which not only establish material 
facts but in the intimacy of their recital reveal the 
patient’s mind. Furthermore, inspection carried 
out as a ritual is still the first cardinal method of 
clinical examination and is at once sight and insight. 
And what is true of natural variability of structure 
and function applies no less to the natural variability 
of adjustment which different individuals make in 
response to the same quality and extent of disease. 

In support of the demand for periodical examina- 
tions of coal miners certain systems in this country 
and abroad have been cited (Fletcher, 1948), so it 
may be of value to review these briefly. 


Periodic Medical Examination 


Ir, Great Britain.—Periodic medical examinations 
in pneumoconiosis-producing industries in Great 
Britain are by no means new. Legge in 1900 
recommended such a system for ganister miners, but 
the first application was not made until 1913, and 
then to china biscuit workers in the pottery industry. 
These examinations, conducted by the certifying 
surgeon, completely failed, for it is recorded 


(Home Office, Departmental Committee, 1928) that 
“‘ after 15 years and in spite of the serious risk, not a 
single suspension resulted from 3,886 examinations ”’. 
The next experiment was under the Refractories 


Industries (Silicosis) Scheme, 1919, which pre- 
scribed examinations to be conducted by specially 
appointed medical officers (tuberculosis officers). 
These were equally unsuccessful, due largely to 
variations in standards applied by the different 
doctors. Thus “in Sheffield 10% of the examina- 
tions resulted in suspension, while in Scotland there 
were no suspensions, which results could not be 
explained by dissimilarity of risk ’’ (Home Office, 
Departmental Committee Report, 1924). 

A new scheme was made for the refractories 
industries in 1925 in which the examinations and 
certifications were reserved to a full-time medical 
board. Again the practical result was unsatis- 
factory, as the doctors were seconded to undertake 
special inquiries in cognate industries so that the 
routine inspections were frequently in arrears. 
Furthermore, the general standard of chest radiology 
available to the board throughout the country was 
quite inadequate for early diagnosis. This method, 
however, is now established and current experience 
is represented by the work of the Medical Board for 
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Silicosis and Asbestosis, now the Pneumoconiosis 
Medical Panel, which, since 1931, has been respon- 
sible for periodic medical examinations in the 
refractories, sandstone, pottery, and asbestos 
industries. 

Many occupations such as sandblasting, steel 
fettling, masons’ work on sandstone and tunnelling 
in silica rock, involve equal if not more serious dust 
risks, and so enquiry is frequently made as to why 
the system has not been extended to include these 
workers. The answer is quite simple, namely, that 
for uniformity of standards the medical board 
system is fundamental, and so for the examinations 
to be practicable and of any real value the numbers 
at risk must be substantial, reasonably concentrated, 
accessible, and stable over a period of years. 
Coal mining, it must be conceded, broadly satisfies 
all these requirements. 

The value of periodic medical examinations in 
dusty industries and occupations has frequently 
been examined by departmental committees, and 
the following advantages are usually mentioned : 
(1) Elimination of pulmonary tuberculosis; (2) 
detection of early silicosis; (3) evidence of con- 
ditions producing the disease; (4) assistance in 
diagnosis by providing serial records. Theoretically 
all are valid ; in actual practice all are ineffective. 
As often as not the tuberculous workman is absent 
on the occasion of the medical board’s visit and so 
escapes examination and suspension; no matter, 
for the incapacitating effects of the disease itself 
soon eliminate him from work. 

Early diagnosis of silicosis is almost entirely 
dependent on radiographic changes and with a 
technically satisfactory film considerable accuracy 
can be achieved by panels of experts, but unfortu- 
nately the standard of chest radiology is still 
inadequate. This same criticism is even more valid 
for serial films, which are necessary for detecting or 
confirming alterations in the disease and its com- 
plications. As will appear later, the early accurate 
and consistent diagnosis of early simple pneumo- 
coniosis of coal miners is a much more difficult 
problem. But even if the diagnosis is established 
in the early stages of the disease, the workman 
usually feels quite fit, and apart from the radio- 
graphic evidence the doctor is unable to demonstrate 
any deviation from health or incapacity for work. 
Accordingly, if diagnosis does not automatically 
involve certification and compulsory suspension, 
advice to the workman to find a safe job out of the 
dust is summarily dismissed. In our highly 
industrialized modern state, economic employment 
and family considerations supersede slight deviations 
from full health. Even so it may be urged that 
knowledge of his condition will make the workman 
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more careful for himself and his mates. But the 
pay packet recognizes no danger, piece-work and 
output bonus admit no hindrance, and health 
seldom becomes a reality until lost beyond recovery. 

As to evidence of conditions producing the 
disease, the examinations have little value; the 
necessary exposure period is considerable, and men 
and working conditions rarely remain stable over 
an area or for a sufficient period. 

Undermining the whole system is the fact that 
commitments invariably and considerably exceed 
resources of staff and equipment, so that examina- 
tions become sporadic rather than periodic. 

Finally, initial and periodic medical examinations 
as at present prescribed in the refractories, sand- 
stone, pottery, and asbestos industries do not 
necessarily include radiographic examination of 
the chest, with the result that only 20 to 30% undergo 
x-ray examination. This defect alone considerably 
impairs the value of the examinations and almost 
entirely defeats their purpose. As a matter of 
considerable practical importance it should be noted 
that under the existing clinical system of periodic 
medical examination one doctor is equivalent to 
1,000 examinations per annum. 

As an aid to the control of silicosis in the hematite 
mines of the north-west of England, a system of 
medical supervision has voluntarily been in opera- 
tion since 1937. The scheme includes a pre- 
employment general examination, a special examina- 
tion of the lungs (including a radiograph), and a 
periodic complete medical examination at selected 
intervals. Craw (1947) who, as medical director, 
has frequently reviewed this work, in 1947 recorded : 
** It was hoped to be able to do a complete medical 
survey of the mines, but that has been impossible 
to achieve for many reasons.”” Yet the total number 
of men employed is less than 1,500. Again, during 
the years 1935, 1936, and 1937, 411 men were 
accepted for employment, but in 1947, when it was 
desired to study these, only 66 remained in the 
industry. These facts involve no criticism of the 
scheme, but merely emphasize the difficulties 
inherent in such medical supervision. 


In the Union of South Africa.—Since 1916, for the 
purpose of granting miners’ tickets, the Miners’ 
Phthisis Bureau in South Africa have carried out 
initial and periodic medical examinations. This 
system, of which full details have since been pre- 
sented regularly in a series of triennial reports, is 
generally hailed as vindicating the procedure, and 
the favourable experience of “‘ new Rand miners ”’, 
that is, men selected by rigid initial examination as 
against the unselected ‘‘ old Rand miners ”’ is cited 
as the highest recommendation. But can it honestly 
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be claimed that a system of periodic medical 
examinations commensurate with the numbers and 
appropriate to the risk, has ever existed in the 
Witwatersrand ? In the first place the examinations 
do not apply universally to all miners, but only to 
those employed or seeking employment in scheduled 
or registered gold mines. At present, however, 
according to De Kock, vice-chairman of the Bureau, 
“two Bureau teams, each with a mobile x-ray unit, 
are investigating the incidence of silicosis at all 
non-scheduled mines so that all mines which have 
a pneumoconiosis hazard may be scheduled or 
registered and an appropriate system of initial and 
periodical examinations instituted.” Secondly, for 
all practical considerations, miners may be divided 
into Europeans and Africans, and the initial selection 
and periodical supervision is entirely different in 
the two classes. 


Europeans.—According to the latest triennial 
report (1941-1944), the annual total number of 
European miners examined was 27,167. Although 
in the early days on the Rand the white miner 
actually engaged in rock-drilling on the machines, 
nowadays his duties include acting as a supervisor 
of native labour and working conditions and as a 
shotsman over a mine area, thereby considerably 
diminishing the period and intensity of his exposure 
to harmful dust. The sub-division of his working 
day is very clearly presented in the following job 
analysis table by the Government mining engineer 
(Malherbe, 1949). 


service groups, it was then altered to one year for 
men with less than six years’ service. 

The examination is clinical and radiographic 
(15 in. x 12 in.) and any miner certified to be 
suffering from tuberculosis as defined in the Act to 
Amend, Consolidate and Extend the Law relating to 
Miners’ Phthisis, Union of South Africa, 1946, or 
silicosis in the third stage, is immediately suspended 
from further work underground. Miners certified 
to be suffering from silicosis in the first or second 
stages are permitted, if they wish, to continue in 
underground work even after taking the appropriate 
compensation and without prejudice to further 
benefits. This right of the workman enacted in 
1946 marked a radical change of policy, which 
change, according to Smith (1947), was directly 
opposed to the frequently expressed views of the 
Bureau. Under this centralized system, a total of 
60,000 to 70,000 examinations is completed 
annually by a staff of 12 full-time medical officers, 
which means that one doctor is equivalent to about 
6,000 examinations per annum. 

Africans.—The system for Africans is considerably 
different. 

African mine labourers are engaged on short 
contracts for a period of nine months, at the end of 
which the majority go home, but some return later 
for further contracts and in the aggregate may serve 
many years. The average number employed is 
about 300,000, and this population is replaced, on 
the average, to the extent of approximately 90% 
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As the mines are concentrated in an area of gold- 
bearing reef within a radius of 30 miles of Johannes- 
burg (Smith, 1947), all periodical examinations are 
made there at the Miners’ Phthisis Bureau, an 
arrangement which greatly facilitates regular com- 
pletion. This is further ensured because a miner 
may not continue to be employed in a scheduled 
occupation unless he is the holder of a valid 
certificate. 

Until 1946 the prescribed interval between 
examinations for all miners was six months, but 
because of the low incidence of silicosis in the short 


during each year. Many are engaged in the most 
hazardous dust risk, machine rock-drilling in 
quartzitic rocks. All recruits are subject to initial 
examination, which only in recent years has included 
radiographic examination, using miniature films, 
24 mm. x 19 mm. (Collender and John, 1941). 
These examinations also are centralized, being made 
by the medical staff at the Witwatersrand Native 
Labour Association Central Hospital in Johannes- 
burg (Retief, 1943). 

Mine medical officers under the general super- 
vision and control of the Bureau are responsible 
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The examina- 


for periodic medical examinations. 
tion is a rapid rough screen to detect sick persons, 
especially the tuberculous, and consists of weighing 


on pay day at intervals of six weeks. ‘“ Short 
weights’, as defined, are set aside for medical 
examination, which only at some mines has hitherto 
included a radiograph of the chest. In addition to 
schemes for detecting cases of silicosis provision was 
made for all Africans who had completed five years’ 
cumulative service with any individual employer to 
be ** stethoscopically ” examined at intervals of not 
more than three months. 

Having regard to the fact that recent statistics 
show that on the average it now requires 20 years for 
the earliest manifestations of silicosis in Europeans 
to appear, while the corresponding period for 
African mine labourers is only 10 years, it is not 
surprising that the lack of uniformity, one might 
say of justice, in the examination in the two groups 
has been adversely criticized (Report of the Miners’ 
Phthisis Acts Commission, 1941-43, Union of South 
Africa). Since 1944 efforts to adjust the differences 
have been made, and African labourers with an 
aggregate of five years’ service are now being sub- 
jected to a periodical examination, including x-ray 
examination, at six-monthly intervals. New regula- 
tions have been drafted which, when gazetted, 
will make compulsory a thorough “final” or 
“ discharge’ examination, including an x-ray 
examination in every case (de Kock, 1950). 

On July 31, 1944, the Mine Medical Service 
comprised 68 whole-time medical officers, which 
included the staff of the Witwatersrand Native 
Labour Association Central Hospital. Actual cer- 
tification of silicosis in all cases, of course, is 
reserved to the Miners’ Phthisis Bureau, to which all 
suspected cases must be referred. 

According to authorities in South Africa the 
system of examinations at present applied to about 
27,000 European miners is considered to approach 
the ideal, while the system applied to about 300,000 
African labourers is the best practicable in the 
circumstances. It is regularly being improved in 
the direction of uniformity between the two groups. 

The important conclusion which emerges for us 
is that the South African system itself is still in 
process of evolution and even now, after more than 
30 years, cannot provide a prototype for our 
adoption. Moreover, geographical concentration of 
the population at risk and the regimentation of 
African labour combine to make their assignment 
more simple than ours would be among 700,000 
coal miners dispersed throughout Great Britain. 


Northern Rhodesia.—Recently on behalf of the 
copper mining companies of Northern Rhodesia, 
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I have supported (Commission, 1949) the need for a 
statutory system of annual periodic medical exam- 
inations This may later appear inconsistent, but 
support was based on the assurances of the Northern 
Rhodesia Silicosis Medical Bureau that they would 
have the staff and facilities to maintain a uniform 
system of initial, periodical, and final examinations, 
including on each occasion a full-size radiograph of 
all miners, European and African, numbering 
altogether about 30,000. Here again a system of 
centralized and regimented examination is possible. 
Besides the value of these measures will be made 
really effective by the determination of the companies 
to introduce and maintain the highest degree of 
prevention and control by suitable mining and 
engineering practice. 

The scheme was finally inaugurated on March 3, 
1950, when the Governor of Northern Rhodesia 
opened the new Bureau headquarters. The staff 
comprises a medical director, six full-time medical 
officers, and ancillary staff. Already an excellent 
scheme for the examination of lungs by the Gough 
Wentworth technique (1948 and 1949) is being 
carried out. This includes examination of the 
lungs of miners killed in accidents, by which means 
opportunity is afforded of detecting the occurrence, 
course, and development of the disease in relation 
to occupation and the period of exposure, and also 
permits correlation of morbid anatomical and 
radiographic appearances. This scheme may yet 
prove to be the greatest contribution of all time to 
field research into silicosis and its control in 
metalliferous mining. 


Ontario, Canada.—Under the Mining Act of 
Ontario (R.S.O., 1937), for the purpose of issuing 
miners’ certificates, a system of initial and periodic 
medical examination, including an x-ray examina- 
tion of the chest on full-size film, has existed since 
1926. The scheme follows closely the South African 
model. It relates only to metalliferous miners of 
whom there are 13,000 in three main mining camps 
at Porcupine, Kirkland, and Sudbury. On an 
average initial examinations number 4,000 and 
periodical examinations 22,000 annually. As the 
prescribed interval between periodical examinations 
is one year or such shorter period as the examining 
physician may direct, 22,000 examinations annually 
among 13,000 miners represents a high incidence of 
recall. Each of the three areas has a medical centre 
equipped with stationary x-ray equipment, and the 
staff comprises one full-time physician, a full-time 
x-ray technician, and clerical help. 

According to Dr. Cunningham (1950), Director of 
the Division of Industrial Hygiene, “‘ some pre- 
liminary testing has been made, using 70 mm. films, 
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but no decision has been taken yet as to whether 
they will be adopted for this work. They may 
prove to be unsatisfactory for the detection of the 
earliest specific indications of the effects of dust. 
Assessment of the value of these examinations is, 
of course, difficult to make, mainly because of other 
measures which have been taken to control the 
disease. There seems no doubt that the examina- 
tions are of importance, when it is considered that 
the number of cases of silicosis developing in the 
Porcupine Mine Camp, where a large proportion of 
the cases has arisen, is very much less among those 
employed since the examinations started in 1926. 
This aspect of the case requires some study before 
any public statement can be made about it.”’ 

Meanwhile, the system has not been extended to 
other silicosis-producing industries in the province, 
and after more than 20 years’ experience of operation 
this quotation does not represent a very enthusiastic 
recommendation. 


France.—In France where, we are informed, the 
problem of pneumoconiosis among coal miners is 
almost as severe as in south Wales, it is claimed that 
a system of periodical x-ray examinations has been 
initiated (Fletcher, 1948). The subject was discussed 
at a conference of mine medical officers held at 
Grand’ Combe in March, 1947, and the following 
passage, translated from the Congress Report, 
appears to reveal the facts. 

“The periodicity of the radiological examinations and 
the occupational groups of miners included, varies 
between coal fields. Only in one are periodical 
examinations of all underground workers made 
(theoretically), namely, in the Loire coal field, where 
coal-face workers with less than 10 years’ service are 
examined every two years, and those with more than 
10 years, annually. In other areas periodical examina- 
tion of all underground workers has not yet been 
undertaken but rockmen are seen every six months.” 
Miniature radiography (70 mm. film) is used, and 

I am informed (Cochrane, 1950) that the quality of 
the radiographs is quite inadequate for early 
diagnosis of the disease. 


Future Development of Periodic Medical 
Examinations among Coal Miners 


If the preceding observations are substantially 
true, and every effort has been made to verify them, 
is it reasonably possible to institute and maintain a 
scheme of periodic medical examinations through- 
out Great Britain from Kent to Ayrshire and from 
Glamorgan to Fife ? 

As already suggested, there is no extant system 
either in this country or abroad which would fulfil 
the purpose. It would be necessary to devise a 
special scheme which would have regard to the very 
large numbers (700,000 persons) employed on shift 


work and distributed throughout the country in 
over 1,000 collieries of varying population, and with 
or without change-houses or pithead baths, which 
facilities would be necessary for the operation. 
Fletcher (1948) speaks of “‘ an appropriate system 
of x-ray examinations”; in other words, mass 
radiography. This system for several years now 
has been established for the detection of latent 
tuberculosis among service personnel, school chil- 
dren, factory groups, and the general community, 
in many ways a much less difficult administrative 
task. During 1949, 60 civilian units each employ- 
ing one medical director together with five nursing 
and other staff, each completed on the average 
45,000 x-ray examinations (Kerley, 1950). These 
figures are not encouraging to such a new venture 
among 700,000 coal miners. Moreover, let us not 
be misled by the emphasis on x-ray examination, 
for this is only the preliminary means of selection ; 
experience in tuberculosis surveys shows that 
between 6% and 10% of examinees require recall 
for large films and full clinical investigation. Even 
more important is the fact that such examinations, 
whether in relation to tuberculosis or pneumo- 
coniosis, have no separate existence, but are merely 
the opening incidents in a very difficult and respon- 
sible administrative procedure. As an index of the 
significance of these observations to our present 
problem, it may be worthy of notice that Cochrane 
(1949) in the course of an x-ray survey of a “‘ low 
incidence mine” in the north of England detected 
264 cases (26:6%) of simple pneumoconiosis, and one 
case of progressive massive fibrosis among 991 
underground workers. Admittedly 247 of these 
cases were classified in categories 1 and 2 (Fletcher 
and others, 1949), but if it is intended that these 
workmen should not be recalled for full clinical 
investigation then these categories should be 
abandoned as stages of disease. This, of course, is 
not possible, because Fletcher (1950) admits that 
““two small items of evidence suggest that some 
cases with categories 1 and 2 simple pneumoconiosis 
may be as disabled as cases with more advanced 
simple pneumoconiosis”, a fact which certifica- 
tions by the Silicosis Medical Board have long 
confirmed. If periodical x-ray examinations are 
carried out the workman and his union will want 
to know whether he has contracted pneumoconiosis, 
not if he has reached tk critical level of severity. 
Capel (1948), Principal Medical Officer, National 
Coal Board, while favourable to the idea of peri- 
odical examinations, but aware of the difficulties, 
suggests that “any such development would have 
to be limited initially to south Wales”. McVittie 
(1949), than whom none is better qualified to speak, 
records that through a variety of channels a measure 
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of periodic radiographic examinations has existed 
among coal miners in this very area for the last 
10 years. As a result of this campaign, which was 
largely under the direction of the miners’ lodges, 
not only did the miners and their agents become 
dust-disease conscious, but they developed a dust- 
disease phobia which was constantly intensified 
through every medium of presentation and dis- 
cussion. Pneumoconiosis became a mass psycho- 
somatic disorder affecting the whole local com- 
munity; the valleys became tense, breathless, 
apprehensive, and querulous. This mass “ check 
up” alone may help to explain the very diverse 
incidence of certification between south Wales and 
the other areas, where claims by contrast almost 
entirely have their origin in incapacitating sickness. 
Universal periodical x-ray examinations might 
considerably even out the order of incidence in the 
coal fields throughout the country. 

In passing it must be testified that the Welsh 
valleys were peculiarly vulnerable to such a disaster. 
As a group the south Wales coal miner is probably 
the most intelligent working man in Britain. 
Education for himself and his family is a lifelong 
devotion, and he seeks detailed knowledge and 
understanding of his personal problems, such as 
pneumoconiosis. Furthermore, his reactions are 
influenced by a deep spiritual emotion, which is 
rooted in family life, the chapel, and the rights of 
man, individually and as a community. 

If, as claimed by Fletcher (1948), “ periodical 
x-ray examination alone can give coal miners 
security from pneumoconiosis”, it is difficult to 
understand how such a salutary measure could be 
restricted, even temporarily, to any particular area 
or group. Besides, any system to be workable must 
involve compulsory submission to examination and 
to any resultant administrative action. This could 
only be achieved by statute, which could not 
reasonably or equitably have a selective geographical 
application within a single industry. The plain 
fact is that to be of any value whatsoever the 
examinations would require to be comprehensive of 
all areas, age and exposure groups, and, as a small 
practical point, the prescribed interval between 
examinations within an industry must be uniform 
and not exceeding two years, otherwise the result is 
chaos. Without delaying to examine the relevant 
problems of staff, their number, special experience, 
remuneration, and location, my humble submission 
is that the huge number of the population involved 
alone makes it impossible to institute and maintain 
(and this is the operative word) any efficient system 
of periodical examination for all coal miners. 

In these days of financial crisis some of you may 
rightly be thinking of the cost. Relative to this 
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McVittie (1949) has admirably remarked “* we are 
all conscious of the cost of further measures to 
prevent the disease, but we seem to be unconscious 
of the cost of allowing it to continue ”’. 

Assuming, however, that it is possible to complete 
the radiographic examinations at the prescribed 
intervals, certain practical implications immediately 
present themselves. The examination must be in- 
dividual and personal, and must manifestly confer 
benefit on the miner and his mates. The failure of an 
examination on these points, as many of you know 
from experience, is responsible for a growing anta- 
gonism to tuberculosis surveys in factory groups. The 
tragic psychosomatic disaster of south Wales must 
not be excited or re-enacted in other areas. Every 
affected workman, at least, must be advised not only 
of the diagnosis but must also receive expert advice 
and help in the course of action which he should 
follow. His private doctor also must be kept fully 
informed on all these matters, an omission which 
hitherto has been a grave defect of the existing 
system. 

The primary purpose of the examinations is to 
detect the disease in its earliest stage. During life a 
technically satisfactory radiograph provides the best 
single piece of evidence in the diagnosis, and also of 
the stage and type of the disease. Despite the . 
criticism and protests which have been made from 
time to time, a diagnosis of penumoconiosis during 
life cannot with assurance be maintained unless 
substantiated by specific radiographic changes, and 
sound consistent practice can admit none other. 
The alternative is, as Bridge (1945) recommended, 
to equate health and industrial injury benefits, an 
aspect of egalitarianism apparently quite unaccep- 
table to trades unions. Serial radiographs, even 
when adequate, only assist in the determination of 
changes, because the disease, which includes the 
integral complications such as focal emphysema, 
may advance considerably, as manifested by the 
deterioration of the patient, without any detectable 
alteration of the radiological appearances. 

Without seeking to explain the reasons, there can 
be little dispute that the general standard of chest 
radiography at present available throughout the 
country is quite inadequate to form the basis of a 
system of periodical examinations of coal miners. 
This is certainly true of large films, it may be even 
more true of miniature films as suggested by the 
experience of Retief (1950) in South Africa, who 
states : ‘* Silicosis is definitely difficult to diagnose, 
I think, on a 35 mm. film’. What then of early 
coal miner’s pneumoconiosis of dust-reticulation 
type, which is a much less determinate radiographic 
appearance than early silicotic nodulation? So far 
as the work of the pneumoconiosis panels is involved, 
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considerable improvement in the quality of radio- 
graphs could be achieved if each centre was equipped 
with an x-ray unit as at Cardiff. No doubt the 
proposed system of periodical examinations includes 
the use of new stationary or mobile x-ray units of a 
selected type. Even these, however, although 
improving the standard of radiography, would not 
ensure consistently satisfactory films, for there are 
still imperfections in the machines and accessories, 
and particularly in the processing of films. In the 
recognition of the early stages of the disease the 
menace of the poor film is twofold: on the one 
hand it may obscure disease which is present, and 
on the other hand may suggest its presence where 
none exists. These facts almost alone explain the 
diagnostic arguments which regularly occur between 
doctors whose opinions are based on different films 
of the same case. 

Even when adequate radiographs are available 
the problems of interpretation follow. The recog- 
nition of early simple pneumoconiosis is the 
objective and Fletcher and Oldham (1949) at the 
Pneumoconiosis Research Unit have demonstrated 
quite conclusively, though not surprisingly, that, by 
present methods, in relation to early simple pneumo- 
coniosis experts are not capable either of accurate or 
consistent diagnosis even of the same films. Accord- 
ingly, would it be prudent at this stage to proceed, 
recognizing, as we must, that the decisions involve 
human welfare and happiness? As a means of 
increasing accuracy and consistency of diagnosis 
these same authors advocate a system in which the 
unknown film is matched against standard reference 
films. It has yet to be established that it is possible 
to provide a complete range of standard films of 
general application to all coal fields, and that 
examiners are capable of accurate and consistent 
matching. In a recent experiment Fletcher (1950) 
records that a series of 64 films of miners ranging 
from normal to category 4 simple pneumoconiosis 
were presented to ten different experts. Individual 
inconsistency of diagnosis amounted to 36%, but 
when aided by the use of standard films the incon- 
sistency decreased to 28%; a decreased incon- 
sistency admittedly, but still too substantial, 
especially as it is remarked that “ all the films were 
of good technical quality ”’. 

But even if agreement is reached as regards the 
diagnosis and stage of simple pneumoconiosis, what 
administrative action should follow? In other 
words, when should the miner be advised that the 
disease has reached a stage at which it is dangerous 
for him to continue in the dust ? 

Here again Fletcher and his colleagues, using 
their own classification (Fletcher and others, 1949) 
have, after certain investigations, fixed an arbitrary 


limit, but this is based almost entirely on south 
Wales experience, which need not necessarily apply 
equally to other coal fields where the quality of the 
mine dust and associated conditions may be sub- 
stantially different, thus modifying the significance 
of the pathological lesions, although the radio- 
logical lung changes appear identical. 


Recommendations 


Let us be quite unequivocal in our opinion that, 
having regard entirely to medical considerations, 
pneumoconiosis of any type, as soon as diagnosed, 
has reached a dangerous degree, and ideally the 
workman should permanently cease work in a dusty 
occupation. The danger, however, depending on 
many other factors, may be trifling or considerable, 
so that each case must be decided entirely on 
individual circumstances. It is my considered 
opinion that no workman unless suffering from 
active tuberculosis, in which case he may be 
dangerous to others, should be compulsorily 
suspended from his occupation in the mines. The 
examining doctors should give the workman the 
full benefit of their experience, but he alone should 
decide whether or not to continue in his job. 
Whatever else happens, one purpose must stand 
inviolable, namely to keep the man working up to 
his capacity, and for a time this may involve living 
dangerously. Experience of the many practical 
difficulties, however, already permits of certain 
general conclusions. 

As a rule, for the patient over the age of 40 years 
there is no choice of work if he is to maintain any 
real measure of happiness, self-respect and status, 
and so he, so far as his physical condition permits, 
must continue in his own job; perhaps he should 
even be encouraged to do so. Under 40 he should 
try and have every assistance to find suitable—and 
what anguish of tears and sweat is in that qualifica- 
tion—alternative employment. But this is impor- 
tant, and so seldom understood, that there is no 
great hurry, even up to a year, so long as he is under 
supervision. I would go so far as to advise that 
every workman, if fit, should as soon as possible 
after certification resume his old work at his old 
place, regardless of what are speciously designated 
“ approved conditions”. It will do him good to be 
back among his own mates and enable him and his 
family to regain some peace of mind and perspec- 
tive while they adjust their affairs and commitments. 
This observation is of importance to many of you 
here; there is no need to upset yourselves and 
your management by a panic search for alternative 
work on behalf of the pneumoconiotic patient. At 
the same time this does not mean that the matter 
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should not have your immediate and constant 
attention until satisfactorily adjusted. 

Having already submitted that numerically the 
assignment is probably quite impracticable, I would 
now venture to add that our medical and social 
knowledge of the varying problems throughout the 
coal fields are not yet nearly adequate to enable us 
to undertake the responsibility of periodical exami- 
nation of all coal miners, and indeed more harm than 
good might result. McKeown (1950) has aptly re- 
marked : “It will be a poor bargain if for every new 
case of early disease which we uncover we precipitate 
a further two into anxiety states.” From what I have 
previously said the influence extends not merely 
among the workmen but to their families and to the 
village community. The real tragedy of pneumo- 
coniosis in coal miners is that all along there has 
been too much emphasis on disease and doctors and 
far too little on dust and engineers. The urgent 
need is not so much for more extensive medical 
exploration but for more intensive engineering 
practice. At this phase of dustiness in the mines, 
there is no occasion to dilly-dally in discussing safe 
levels as expressed by maximum permissible dust 
counts ; the target must be the minimum which can 
progressively be achieved and maintained. Instead 
of medical panels engaged in periodical examina- 
tions, the need is for colliery panels representative 
of all concerned, relentlessly examining and pro- 
moting dust control and ruthlessly suppressing the 
abuse of shot-firing at the coal-face (Hall, 1950). 
Our supreme effort should be directed to the control 
of pneumoconiosis through dust suppression rather 
than of the pneumoconiotic through earlier 
diagnosis. If a combined offensive can be achieved 
so much the better. Without organized periodic 
medical examinations medical supervision can still 
make a substantial contribution through extension 
of the mines medical service under the National 
Coal Board. In the first instance the need is for a 
few specially equipped and specially staffed units 
in each division, together with the establishment of 
health centres in a few self-contained colliery areas, 
where general, industrial, and social medical 
services can be combined. The object is to conduct 
global research not as an independent aim but 
through routine medical practice and without the 
handicap of legislative provisions. 

While from medical considerations it may be 
impossible and even undesirable immediately to 
institute examinations for all coal miners, one 
group demands our immediate and unremitting 
care if we are to ensure a future for British mining 
and the British miner. Each year 16,000 to 18,000 
uveniles are engaged for work in the pits. All these 
ecruits should undergo careful pre-employment 


selection, including complete medical examination, 
and the x-ray film of the chest made on this occasion 
will provide an individual standard for future 
comparison. A start along such lines was made in 
south Wales in 1944, and is steadily being extended 
throughout the country (Coal Mining (Training 
and Medical Examination) Order, 1944). From 
this beginning it may be possible later to develop 
and maintain a system of periodical examination of 
these new entrants as for the new Rand miners. 

If we as doctors are to certify the mental and 
physical fitness of workmen to engage or continue 
in an employment, it is the duty of. employers 
through other experts to provide certificates of 
fitness of the working places. 

In conclusion, medical supervision of men at 
work represents one of the most powerful ideas in 
medicine today, but for such specialized methods as 
periodic medical examination the time is not yet 
come in every field of employment. We as physi- 
cians in industry have an opportunity not given to 
all our colleagues to be the whole doctor caring for 
the workman and the group during a substantial 
period of their daily existence. So long as we keep 
that trust, jealously guarding the dignity and 
integrity of our calling and all the time remembering 
that we are only members of a team, the memory 
of John C. Bridge will endure, and as much as any 
we may deserve the tribute of Robert Louis 
Stevenson : 


** The physician is the flower (such as it is) of our 
civilisation ; generosity he has, such as is possible to 
those who practise an art, never to those who drive a 
trade ; discretion, tested by a hundred secrets; tact, 
tried in a thousand embarrassments ; and what are 
more important, Heraclean cheerfulness and courage.” 


I should like to record my gratitude to the British 
workman to whom I owe my experience of the problems 
of medical supervision in industry. 

In the preparation of this lecture I have been indebted 
to published work and to personal communications, 
advice, and criticism from many friends at home and 
abroad. To all who have assisted me in any way I wish 
to record my sincere appreciation. In particular I pay 
my sincere tribute to the members of the Medical Board 
for Silicosis 1931-1946 and to the Pneumokoniosis 
Research Unit, Cardiff. 


REFERENCES 


Board of Trade (1945). ‘* Provision of Employment in South Wales 
for Persons Suspended from the Mining Industry on Account 
of Silicosis and Pneumoconiosis.” Cmd. 6719, H.M.S.O., 


London. 
Bridge, J. C. (1945). British Journal of Industrial Medicine, 2, 244. 
British Medical Association (1941). Report of Committee on 
Industrial Health in Factories. London. 
(1950). Brit. med. J., 1, Suppl., p. 18. 
Capel, E. H. (1948). J. R. sanit. Inst., 68, 525. 
Cochrane, A. L. (1949). Quoted by Fletcher, C. M. (1950). 
—— (1950). Personal communication. 
Collender, K. G. F., and John, H. G. (1941). Trans, S. Afr. Instit. 
Elect. Engrs., 32, 190. 





































116 





BRITISH JOURNAL OF INDUSTRIAL MEDICINE 








Craw, J. (1947). In “ Silicosis, Pneumokoniosis and Dust Lyon, D. +o. Clin. J. Tuberc., 40, 4 

Suppression in Mines”: Proc. Instn. Min. Engrs. and Instn. Malherbe, D. G. (1949). S. Afr. Min. aoe. J., 60, 239. 

Min. ——- Silicosis Conf., p. 68. London. McKeown, T. (1950). Almoner, 3, 2. 
Cunningham, J. G. (1950). Personal communication. McVittie, J. C. (1949). Post. Grad. med. J., 25, 618. 
De Kock (1950). Personal communication. Medical Research Council (1942). Spec. &. Ser. med. Res. Coun., 
Finch, H. G. (1950). Hansard, 472, No. 8, 673. No. 243. Lond. 
Fletcher, C. M. (1948). Brit. med. J., 1, 1015, 1065. Merewether, E. R. A. (1945). Annual Report of the Chief Inspector 

(1950). 3rd Int. Conf. of Experts on Penumoconiosis, Sydney, of Factories. H.M.S.O., London. 

Australia, 1950. To be published. Mine Medical Officers’ Congress. Report of me held at 
——, and Oldham, P. D. (1949). British Journal of Industrial Grand’ Combe (1947). Arch. Mal. prof., 8, 

Medicine, 6, 168. Ministry of Fuel and Power (1944). Report ~y the Advisory 


Committee on the Treatment and Rehabilitation of Miners 


-_—— _ K. J., Davies, I., Cochrane, A. ‘ Gilson, J. C., and 
» 40. in the Wales Region Suffering from Pneumokoniosis. 


h-Jones, ¢ (1949). J. Fac. Radiol., 
Goldblatt OM. W. (1948). Proc. 9th Int. Cong. ll Med., p. 497. H.M.S.O. 
London. —— (1545)° Coal Mining. Report of the Technical Advisory 
Gooding, C. G. (1946). a 891. Committee. Cmd. 6610. H.M.S.O., London. 
Gough, J., and Wentworth, J. (1948). Proc. 9th Int. Cong. —— (1949). Reports of H.M. Inspectors of Mines, Scottish 


Indust. Med., 1D. 661. pee : Division, for the year 1947. H.M.S.O., London. 
—, James, W. R. L., and Wentworth, J. E. (1949). J. Fac. Radiol., Morris, J. N. (1947). Lancet, 2, 341. 


1, 28. 
one. J. L., and Jones, T. D. (1947). Proc. Instn. Min. Engrs. Miners’ Phthisis Acts Commpinnion, Report of the, 1941-1943, Union 


of South Africa, U.G. No 

s Conf., 

Griffiths, ang ne t1949), Yor ee on” — Miners’ Phthisis Medical Bureau, Report Upon the Work of The, 

Hall, J. A. (1950). Quoted Manchester Guardian, March 27th, 1950, for the three ag ended 31st July, 1944. Union of South 

p. a Africa, U.G. No. 1946. 

Harper, A., and Morgan, J. M. (1948). Brit. med. J., 2, 311. Commission on Silicosis ohne il Report of The (1949). Northern 

Hobson, W. (1949). JIbid., 2, 125. Rhodesia. 

Home Office (1924). First Report of the Departmental Committee _ Retief, F. (1943). Proc. Transvaal Mine Med. Off. Ass., 15th April, TI 
on Compensation for Silicosis : Dealing with the Refractories 1943. (Reprint.) : 
Industries (Silicosis) Scheme, 1919, p. 31. H.M.S.O., © —— (1950). In “Tuberculosis in the Commonwealth.” Trans. been 
London. : 2nd Commonwealth and Empire Health and Tuberculosis man 

—— (1928). Report of the Departmental Committee on Compensa- Conf., 1949, p. 28. 
tion Cg ent Dealing with the Pottery Industry, p. 23. Royal College of Physicians, London (1945). 2nd Interim Rep. the ; 

Hunter 11990) Dele mod J..1, 449 of the Social and Preventive Medicine Committee. doul 

Kerley, P. (1950). Personal communication. Smith, J. > i. Foe a —_. —" and Instn. Min. ofter 

Lane, R. E. (1949). British Journal of Industrial Medicine, 6, 125. Metall. Silicosis Conf., London, p. 

Legge, T. M. (1900). Report of the Chief Inspector of Factories, Wyers, H. (1949). Personal communication. that 
pp. 481-490. Zweig, F. (1948). ‘* Men in the Pits.”” London. 


its © 





‘oun 
ector 
Id at 
‘isory 
liners 
iosis, 
fisory 


ottish 


Jnion 


The, 
South 


thern 
April, 


Tans. 
ulosis 


Rep. 
Min. 











Bit. J. industr. Med., 1950, 7, 117. 





HISTOLOGICAL STUDIES OF THE EFFECTS OF 
BERYLLIUM OXIDE (GLUCINE) 
ON ANIMAL TISSUES 
BY 
A. POLICARD 
From the Faculté de Médecine de Lyon 


(RECEIVED FOR PUBLICATION MARCH 22, 1950) 


The toxic action of beryllium compounds has 
been studied extensively in the last few years. In 
many such compounds the harmful effect is due to 
the anion. An example is seen in the case of the 
double fluoride of sodium and beryllium which is 
often used in industry. However it is quite certain 
that the action of such compounds has an action of 
its own which was observed long ago (Siem, 1886 ; 
Comar, 1935). Its specific effect seems to be on 
the histiocytes (reticulo-endothelial system), the 
beryllium ion causing hyperplasia and hypertrophy 
of these cells thus leading to the granulomata so 
characteristic of berylliosis. I have lately carried 
out histological investigations into that property of 
beryllium to try to establish more precisely the 
action of beryllium oxide as it is used in the electro- 
metallurgical preparation of beryllium alloys. The 
researches concerned the reaction of subcutaneous 
connective tissue and the cells of the peritoneum 
and lung to dusts of beryllium compounds. 


Experimental Method 


The beryllium oxide used came from a hydro- 
electric plant in Savoy. It was of two types, the 
first being that commonly used in the preparation 
of alloys. It had traces of fluoride and tended to 
cause some necrosis in the surrounding cells and 
tissues. There was a second type, which had been 
specially prepared and freed from all traces of 
fluoride. It caused no noticeable necrosis, a fact 
which stresses the importance in industrial toxi- 
cology of impurities in the substances under investi- 
gation. The dusts of beryllium oxide consisted of 
ninute particles less than one micron in diameter. 
Such particles agglutinate very readily and form 
ather regular spherical masses some 15 to 30 yu 
cross. It is clusters of this type that are seen in 
he tissues where injections have been made. 

One of the difficulties encountered was the 
\istochemical demonstration of beryllium oxide. 


Denz (1949) suggested the use of naphthochrome 
green B, which stains beryllium green. As I could 
not secure this dye, I had to use another technique. 
Beryllium oxide adsorbs aniline dyes very readily, 
just as aluminium or magnesium oxides do. When 
histological preparations are treated with van Gieson 
stain, beryllium oxide is stained a brilliant red. 
Since collagen fibres also take the colour, it becomes 
necessary to distinguish them from the beryllium 
oxide. This can easily be done in polarized light 
when the collagen fibres are seen to be doubly 
refractile, whereas the beryllium oxide masses are 
not. The findings can be further confirmed by 
using micro-incineration : marked deposits of ash 
are left where deposits of beryllium oxide have been. 

The histological methods used were of the usual 
classical type (haemalum eosin orange). Guinea- 
pigs and white rats were the experimental animals. 
Beryllium oxide dusts were introduced in the 
following ways. 

Lung.—By rotation dusting (Policard), a some- 
what rough and ready method, but quick and 
effective ; by intratracheal injection (after Kettle) ; 
and by intranasal injection in deeply anzsthetised 
animals who had lost their reflexes. 


Subcutaneous Tissues.—Injection of suspensions at 
the nape of the neck. 
Peritoneum.—Injection of 2 ml. of a suspension in 
saline. 
Results 


The principal findings of the research can be 
classified as follows : 


Distribution of Particles of Beryllium Oxide.— 
Whether in subcutaneous or pulmonary tissue or in 
the peritoneum, the particles of beryllium oxide 
never appear isolated but always agglutinated as 
spherical masses. One can vaguely make out the 
initial particles in such clusters, more readily during 
the first few days than after a week. There is a 
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thin space which stains readily round the cluster deposit. It disappears after micro-incineration, 
and bounds it (Fig. 1). This boundary is often In contrast that procedure shows up more clearly 
folded (Fig. 2). It seems to be a protein adsorption the individual particles of beryllium oxide. 

In the lungs one sees massive 
clusters in the bronchioles : the 
latter are completely obliterated 
in some cases, the epithelium 
being in direct contact with the 
beryllium oxide (Fig. 3). In the 
lung parenchyma one may ob- 
serve, but only rarely, masses 
of particles 10 to 30 uw across, 
mostly in the alveolar canals, 
and only very rarely in the 
alveoli. After three to four 
weeks the clusters seem to be 

Fic. 1.—Peritoneum of rat showing two shrinking ; they look wrinkled, 
clusteis of particles of beryllium Fic. 2.—Peritoneum of rat with an irregular surface ; in 


oxide (type containing traces of showing = ~4 other fields one may find some 
fluoride). Necrosis of the neigh- beryllium oxide wit : . 
bouring tissue. crinkled surface. = seem to be breaking 


Initial Reaction of Tissue Close to the Particles.— 
Two conditions may prevail amongst cells in contact 
with a cluster of particles of beryllium oxide. 


(1) If the beryllium oxide is free of fluoride the 
cells show no great change ; the nuclei take the dye 
well and look normal. The histiocytes cling closely 
to the clusters which appear to be superficially 


phagocytosed and intracellular. Careful obser- 
vation, however, shows the boundary which was 
described earlier between the histiocyte and the 
cluster (Fig. 4). In the bronchioles the epithelial 
cells lining the 

central mass of 

beryllium oxide 

show no sign of 

marked alteration. 

The ciliated lining, 

however, is gone, 

and the epithelium 

seems somewhat 

flattened. 


(2) When the 
beryllium oxide 
has not been freed 
of fluoride things 
are different. The 
cells, whether his- 
tiocytic or epl- 4.—Peritoneum of guinea- 
thelial, are defin- pig showing _ beryllium 
3.—Lung of guinea-pig showing mass of beryllium itely necrotic. The oxide mass _ free from 
oxide free from traces of fluoride in the bronchiole nuclei do not take fluoride in an alveolar 
23 days after intratracheal injection. No necrosis th tai Th canal. Histiocytes 
of neighbouring tissue. Some cells are closely . us flattened on the surface. 
applied to the borders of the mass, (x 200.) normal structure (< 200.) 
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of protoplasm has disappeared and is replaced by 
1 granular detritus. 

The necrosing action of beryllium oxide con- 
iaminated with fluoride is extremely clear when 
injections are made into the peritoneum. There is 
violent irritative peritonitis which very often causes 
the death of the animal. Such is not the case where 
the berylliam oxide is fluoride-free. By its irritant 
effect the fluoride brings about foci of chemical 
cedema when it is applied to the parenchyma of the 
lung. This may be generalized, affecting several 
lobes, and may precipitate death in a few days. 
The effect is similar to that produced by the double 
fluoride of sodium and beryllium, but less intense 
(Policard, 1949). 


Reactions of Cells and Tissues within Specific 
Radius.—Cells and tissues within a radius of 3 to 
400 u of a cluster of beryllium oxide show specific 
reactions. The fibroblasts are hypertrophied, but 
not multiplied. Round the capillaries there is 
neither congestion nor any marked change in the 
endothelium. On the other hand the perithelial 
cells are clearly hypertrophied. The most marked 
changes affect the histiocytes. They are increased 
both in number and in size. Some are very large 
indeed, up to 40 to 50 uw in diameter, with some- 
what irregular nuclei measuring 25 to 30 yu often 
with large nucleoli. One can see neither giant cells 
nor polymorphonuclear cells nor congestion nor 
definite cedema. The reaction is a purely histio- 
cytic one. 

Beryllium oxide which contains traces of fluoride 
causes, as stated previously, a local necrosis. This 
brings about a local inflammatory reaction with 
cedema and polynuclear invasion. The polynuclear 
cells die locally and form no pus. It goes without 
saying that the intraperitoneal injections were 
aseptic. This reaction on the part of the histiocytes 
leads to the formation of the beryllium granulomata. 


Histiocytic Reaction and Formation of Beryllium 
Granulomata.—The histiocytic hyperplasia caused 
by the presence of the beryllium oxide clusters 


brings about the formation of granulomata. They 
are particularly typical in the lung parenchyma, 
though why that should be so is not quite clear. 

The histiocytes crowd the alveolar cavity in a 
territory some 0-5 to 0-8 of a millimetre across 
(Fig. 5). In some cases, more especially in the rat, 
the accumulation of histiocytes looks rather like a 
marked thickening of the walls of the alveoli than 
like a nodular granuloma. But the cell types are 
the same in either case. These hypertrophied 
histiocytes are large cells sometimes 30 to 40 yu in 
diameter. Their nuclei are very voluminous (20 to 
25u), irregular and wrinkled and show abundant 


Fic. 5.—Guinea-pig 23 days after intratracheal 
injection, showing the granulomatous reaction 
round a cluster of beryllium oxide free from 
fluoride. (x 200.) 


chromatin and several large nucleoli (Fig. 6). Such 
beryllium granulomata have often been described ; 
my observations confirm those of previous authors. 
They do not remain in the same histological state 
constantly. After three to six weeks they undergo 


Fic. 6.—Lung of guinea-pig after intra- 
tracheal injection, showing hyper- 
trophied _histiocyte, cytoplasm 
poorly defined, and fairly large 
areas containing beryllium oxide 
Staining with Ponceau red, 
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various fates which all lead to the same result, 
the disappearance of the granuloma. I have 
described their various forms of evolution in 
previous papers (Policard, 1949a, and 1949b). 
Briefly they are as follows: (1) Progressive 
fibrosis with ultimate formation of a small 
fibrous nodule ; (2) transformation of the 
intra-alveolar cells into “foam cells” ulti- 
mately degenerating and freeing the alveoli 
which become permeable to air once more ; 
and (3) invasion of the cell mass of the granu- 
loma by cells arising like buds from the 
neighbouring bronchioles with the formation 
of curious small bronchiolar adenomatous 
masses. 

Why a granuloma should follow one course 
rather than another is still to be determined. 
Equally unexplained is the observation that 
such granulomata, which are very charac- 
teristic in the lung and subcutaneous tissue, 
are far less distinct when injections are made 
intraperitoneally. 


Mode of Resorption of Beryllium Oxide 
Masses.—In contrast with what happens to 
particles of coal or silica, those of beryllium 
oxide are ultimately absorbed and eliminated. 
These are slow processes. Ten months after 
injection one may still encounter clusters of 
But 


beryllium oxide at the point of injection. 
they are definitely smaller, as if shrunken. 

The morphology of the process is as follows. 
In the bronchioles a clear space appears, apparently 
filled with liquid and mucus, between the epithelium 
and the mass of beryllium oxide which obstructs 


the lumen. The cluster is set free and bodily 
evacuated along the bronchus, probably by coughing 
(Fig. 7). The clusters of beryllium oxide in the 
alveoli gradually become scattered and their sub- 
stance absorbed by the neighbouring histiocytes. 
These elements then take on curious shapes which 
show well with van Gieson stain. In the cytoplasm 
of these hypertrophied cells are seen diffuse globules 
measuring some 2 to 6 » which take the stain like 
the beryllium oxide in the clusters (Fig. 6). Though 
one could not state definitely that these fragments 
consist of beryllium oxide, it seems likely that they 
contain it in conjunction with some protein sub- 
Stratum. We are carrying out cytological work on 
those singular beryllium cells. 

And what becomes of the beryllium oxide thus 
absorbed ? That can hardly be decided precisely at 
present. Ultimately it seems to be eliminated by 
the kidney or stored by the liver. It has indeed 
been possible to demonstrate by spectrographic 
analysis the presence of beryllium oxide in those 


Fic. 7.—Guinea-pig lung after 
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intratracheal injection, 
showing the elimination of an intra-bronchiolar mass 
of beryllium oxide free from fluoride. A mass of 
mucus and desquamated cells is shown surrounding 
the beryllium oxide cluster. 


two organs. But the stages intervening between the 
histiocytic cell containing beryllium masses and the 
kidney or liver are still uncharted. 


Discussion 

The data described above allow of the following 
considerations. It is a striking fact that beryllium 
oxide when freed from fluoride has no necrosing 
effect on either epithelial or connective tissue cells 
which come in contact with it. It is impossible to 
state categorically that beryllium oxide has no effect 
whatsoever and that the cells in contact with it 
remain absolutely normal. But it is certain that 
whatever action it has is very slight; the normal 
aspect of the cells is hardly altered. When beryllium 
oxide contains traces of fluoride, as is the case in 
the industrial product used, things are different. 
Those traces become hydrolysed in the tissues and 
the hydrofluoric acid produced has its well-known 
action. The mechanism is commonplace. On the 
other hand beryllium oxide, even when free of 
fluoride, has a stimulating action on histiocytes. 
For some distance about its particles the histiocytes 
show hyperplasia and hypertrophy of a most curious 
type. This leads to the formation of granulomata 
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vhich are characteristic of chronic and subacute 
teryllium lesions. Although the detailed mechanism 
cf that reaction is still unknown, its reality seems 
teyond doubt. Comar (1935), in an excellent 
tiesis, which is not generally quoted, concluded 
tiat beryllium exerted a stimulating action on the 
12ticulo-endothelial system. Our observations con- 
frm his conclusions. 

Where the mode of action itself is concerned the 
following facts are of some importance. One 
knows from the work of Klemperer, Miller, and 
Hill (1949) ; Grier, Hood, and Hoagland (1949) ; 
DuBois, Cochran, and Mazur (1949), and others, 
that beryllium compounds can block the phos- 
phatases and therefore compete with magnesium 
ions. It would be most interesting to follow up 
this train of thought. 


Summary 


Injections into animal tissues of pure beryllium 
oxide provoke hyperplasia and hypertrophy of 
histiocytes. When commercial beryllium oxide is 
used the effect is much more toxic and necrosis of 
cells occurs. This is not due to beryllium, but to 


hydrofluoric acid produced by hydrolysis when 
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traces of fluorides come into contact with moist 
tissues. 

The action on the histiocytes occurs over a small 
area of about 1 millimetre diameter. It leads to 
the formation of the well-known beryllium gran- 
uloma. Deposits of beryllium oxide in the tissues 
are slowly eliminated. One method of elimination 
is by the histiocytes themselves although the mech- 
anism of this is not understood. Beryllium oxide 
was demonstrated in phagocytic cells by histological 
methods. 


I wish to thank M. Pruvot of the Usines A.F.C. at 
St. Jean de Maurienne (Savoie) for his help and advice. 
I am indebted to Dr. M. E. F. Hunter for the English 
translation of this paper. 
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THE TOXICITY OF METHYL IODIDE: 
I. PRELIMINARY SURVEY 


BY 
MONAMY BUCKELL 


From the Department for Research in Industrial Medicine (Medical 
Research Council), the London Hospital 


(RECEIVED FOR PUBLICATION MAY 6, 1950) 


The proposed use of methyl iodide in fire extin- 
guishers led the Joint Fire Research Organization 
of the Department of Scientific and Industrial 
Research to ask the Department for Research in 
Industrial Medicine (Medical Research Council) 
to investigate the physiological effects of this 
substance. In 1948 Ellis described methyl iodide 
as a pleasant, harmless liquid that was non-toxic, 
a statement which seemed doubtful in the light of 
our knowledge of the chloride and bromide. This 
preliminary report has been prepared because of 
the growing interest in methyl iodide, and the 
corresponding need for information on its toxicity. 

A search of the literature revealed very little. 
Two clinical cases of methyl iodide poisoning have 


been reported, one by Jaquet (1901) and one by 


Garland and Camps (1945). On the experimental 
toxicity of methyl iodide there appears to be no 
recent work. Bachem (1927), using mice, investi- 
gated the lethal and tolerated concentrations of 
methyl iodide and bromide and of ethyl iodide and 
bromide. According to von Oéettingen (1937) he 
found the methyl compounds to be more toxic than 
the ethyl, and the iodides than the bromides. 
Methyl iodide is a colourless liquid with a sweet 
etheral odour (mp. -66:45°C., b.p. 42-4°C.(760 mm.) 
sp. gr. 3-325, and solubility in water at 20°C., 
1-4%). It is completely miscible with alcohol. 
On exposure to air a light brown colour develops 
owing to iodine being liberated. It is prepared by 
the interaction of dimethyl sulphate and sodium 
iodide in a still, the methyl iodide being collected 
over water or in a closed form of apparatus. Methyl 
iodide is used in the laboratory as a methylating 
agent, and it has also been used in petrography. 
it is used as an intermediate in the chemical industry. 
The present communication describes the estima- 
tion of methyl iodide in the atmosphere, and experi- 
ments on the lethal concentrations for rats and mice. 
In a paper to be published later the effect of thiol 
compounds on methyl iodide intoxication and its 


toxicity compared to that of methyl bromide will 
be described. 


Description of the Experiments 


Estimation of Methyl Iodide in the Atmosphere.— 
In the inhalation experiments the amount of methyl 
iodide present in the atmosphere to which the animals 
were exposed was determined by trapping it in alcoholic 
potash, hydrolyzing, and estimating the liberated iodine 
with a Volhard titration. This gave the total amount of 
iodine present, which was assumed to be all in the form 
of methyl iodide. 

One to 10 litres, depending on the expected concentra- 
tion of the atmosphere to be tested, were slowly aspirated 
through 20 ml. of alcoholic potash (10 g. KOH refluxed 
with 100 ml. industrial spirit) contained in a glass bubbler 
with a sintered glass disc on the inlet tube. The bubbler 
was cooled to about —5°C. with an ice and salt freezing 
mixture. Using this very slow flow rate and cooled 
bubbler it was found, using bubblers in series, that more 
than 95% of the methyl iodide was retained in the first 
bubbler, and so only one bubbler was used in subsequent 
determinations. 


Inhalation of Methyl Iodide by Mice.—The experiments 
were carried out using male white mice, weighing 25 g. 
each, from a homogeneous stock. During the exposure 
the animals were caged separately in small wire-mesh 
boxes which were placed in a glass aquarium tank of 
39-litre capacity. The tank was closed by means of a 
glass plate sealed on with vaseline, and the plate had a 
hole at each end with a rubber bung in it through which 
passed a glass tube provided witha tap. The outlet tube 
was connected to a pump so that the tank could be 
exhausted to the outside atmosphere by a tube through 
the window. A measured quantity of methyl iodide 
was introduced into the tank by lowering the pressure a 
little by means of the pump and then sucking the liquid 
from the pipette into the tank by placing the tip of the 
pipette in the inlet tube and opening the tap. 

Concentrations ranging from 85 to 0-5 mg. methyl 
iodide per litre were used. At 85 mg. per litre the animals 
showed obvious signs of irritation, increased general 
activity, scratching, and running of the eyes. After 
15 minutes’ exposure all five animals were just conscious 
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but very drowsy, by 25 minutes all had lost consciousness, 
and by 1 hour 25 minutes all were dead. 

After 10 minutes’ exposure at 50 mg. per litre the 
animals were very drowsy on removal from the chamber, 
and consciousness was lost about 30 minutes later and 
not regained. At 25 mg. per litre there were still signs 
of general discomfort and running of the eyes. On 
removal from the chamber after 10 minutes exposure the 
animals appeared normal, except for running of the eyes, 
but all died within the next 24 hours. 

At the lower concentrations there was a time lag 
between exposure to methyl iodide and the onset of any 
effects. At 5 mg. per litre the animals were a little 
drowsy but revived quickly in the fresh air and showed 
activity an hour later ; however, all were dead by the 
next morning. At this concentration eye irritation was 
seen only in a few animals. 

For the longer exposure experiments a larger chamber 
(1 cubic metre) was used, a measured amount of methyl 
iodide was introduced, and samples of air removed for 
analysis as described above. Inhalation of 1 mg. per 
litre produced death after repeated daily exposures 
totalling from 11 to 43 hours. At 0-5 mg. per litre all 
animals appeared normal after a total of 125 hours in 
20 exposures spread out over 30 days, and had gained 
weight equally with the controls. 

After the preliminary experiments to find the approxi- 
mate toxic level the 50% lethal exposure time at a con- 
centration of 5 mg. methyl iodide per litre was determined 
in order to have a measure of the toxicity of the com- 
pound to compare with a similar experiment to be done 
on methyl bromide. Groups of ten mice each were 
exposed to a concentration of 5 mg. per litre for varying 
times, and then observed for a week. The probit of 
percentage mortality was plotted against log time and a 
straight line obtained. From this the exposure time to 
kill 50% animals at 5 mg. per litre was 57 minutes, 
mortality being 0 at 20 minutes and 100% at 80 minutes. 


Approximate Lethal Dose by Subcutaneous and Oral 
Administration.—The approximate lethal dose by Deich- 
mann’s method was determined for the two methods of 
administration, and was found in both cases to be 
0:15-0-22 mg. per kg. body weight. The compound was 
given as a 10% solution by weight in arachis oil. For 
the oral administration the rats were starved for 18 
hours before dosing by stomach tube. 


Oral Administration of Lower Doses of Methyl Iodide.— 
Young growing rats were dosed daily with methyl iodide 
in arachis oil, and the growth curves plotted. At 
100-200 mg. per kg. body weight growth was at the same 
rate as in the controls. At 300 mg. per kg. body weight, 
two out of six animals showed a temporary check in 
growth which was recovered by the end of five days. 
At 500 mg. per kg. the growth was considerably less 
than in the controls. Animals from the 300 mg. group 
were sacrificed after 43 doses given over a period of 71 
days, and liver, kidney, heart, lung, and gut were 
sectioned. 

Histological examination of tissues from the inhalation 
and feeding experiments showed comparatively little 
pathological change. In the mice receiving a lethal 


exposure to 5 mg. methyl iodide per litre there was acute 
pulmonary congestion. Renal changes consisting of 
degeneration of the tubular epithelium with the presence 
of numerous eosinophilous casts were seen in the mice 
exposed daily to 1 mg. of methyl iodide per litre. 


Effect of Methyl Iodide on the Skin.—Methy] iodide, 
1 ml., was applied to the shaved skin of each of four rats, 
and it produced no effect. The experiment was repeated 
with a gauze pad | cm. square soaked in methyl iodide 
and held in place for half an hour with an “ elastoplast ” 
dressing. A slight reddening of the shaved skin was 
produced. A similar pad applied to the human forearm 
produced a stinging sensation in 10 minutes and at the 
end of this time the pad was removed, and a slight 
reddening was seen, which had almost subsided at the 
end of half an hour. Six hours after the application an 
erythematous patch about five times the area of the 
original application had developed. It included three 
small raised areas. After washing the skin with hot 
water 19 hours after the application, small vesicles 
resembling those produced by mustard gas developed on 
the raised areas. Methyl iodide applied to the forearm 
and allowed to evaporate freely produced no effect. 


Discussion 


Methyl bromide and methyl iodide are both 
inhibitors of petrol fires. Nicholson (1948) gives 
the minimum extinguishing concentration of methyl 
bromide, methyl iodide, and carbon tetrachloride as 
0-19, 0:28, and 0-33 g. of compound per litre of air 
respectively. He states that methyl iodide would 
appear to be of the same order of toxicity as carbon 
tetrachloride. 

All the experiments reported in this paper were of 
a pilot nature, and were made using animals singly 
or in small groups. If larger groups were used a 
wider range of susceptibilities would probably be 
found. 

For purposes of comparison, rats of the same age 
and stock as those used in the approximately lethal 
dose experiment on methyl iodide were injected 
subcutaneously with a solution of carbon tetra- 
chloride in arachis oil over a range of doses from 
0-33 to 2:4 g. per kg. All these animals survived 
the 24 hours after dosing; deaths from methyl 
iodide always occurred within this time. Given in 
this way methyl iodide would seem to be at least 
ten times as toxic as carbon tetrachloride. 

Miller and Haggard (1943) found that the lethal 
intraperitoneal doses of methyl bromide were 0-12 
to 0:18 g. per kg. The lethal subcutaneous dose of 
methyl iodide was 0-15 to 0-22 g. per kg., so the two 
compounds are in the same order of toxicity. 
Bachem (1927) found the iodide to be more toxic 
than the bromide. Von Oettingen (1937) states 
that “it appears that the toxicity of the mono- 
halogenated hydrocarbons increases with the mole- 
cular weight ”’. 
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Methyl iodide can produce the same type of 
vesicular burn as methyl bromide if it is closely 
applied to the skin, and therefore any clothing 
becoming contaminated should be removed imme- 
diately. When I allowed methyl iodide to evaporate 
freely from my skin no burns were produced, but the 
skin of others might be more sensitive. There is 
a considerable time lag between contact with the 
substance and the appearance of the lesions. 


Summary 


1. Methyl iodide should be regarded as at least 
as toxic as methyl bromide, and about ten times as 
toxic as carbon tetrachloride. 


2. There is often a time lag between exposure to 
methyl iodide and the onset of symptoms. 
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3. Clothing contaminated with methyl iocij 
should be removed immediately to prevent b 
tering. 


I should like to thank Dr. S. E. T. Kingman of «ie 
Joint Fire Research Organization of the Departmen: of 
Scientific and Industrial Research for his interest in the 
work, the Iodide Education Bureau for the provision of 
methyl iodide, Dr. A. Marshall of the Bernhard Baron 
Institute of Pathology, the London Hospital, ‘or 
examining and reporting on the histological sections, 
and Miss K. E. Kearney, Miss E. J. Fowler, and 
Miss J. Sheffield for technical assistance. 
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THE SUCCESSFUL TREATMENT OF TWO RECENT 
CASES OF CYANIDE POISONING 


BY 
A. LLOYD POTTER 


(RECEIVED FOR PUBLICATION MARCH 25, 1950) 


It has long been recognized that hydrogen cyanide 
with its sodium and potassium salts is one of the 
most potent and rapidly acting poisons. In spite of 
this, the cyanide salts have been used industrially, 
especially in gold mines to extract gold from the 
ore, for very many years. The case hardening of 
metals and electroplating processes also depend on 
the use of cyanide salts in considerable quantities, 
and during the past 30 years hydrogen cyanide 
itself, which was hitherto only regarded as a 
laboratory chemical, has come into prominence 
industrially, first as a fumigant, and later in relatively 
large quantities in chemical processes for the 
manufacture of plastics. The acid is very much 
more dangerous than its salts, owing to its high 
volatility and the extreme toxicity of small amounts 
when inhaled in the form of vapour. An atmos- 
phere containing less than 500 parts per million can 
be breathed by man for only one minute without 
fatal results,-and breathing apparatus is necessary 
whenever the concentration of the gas is likely to 
exceed 100 parts per million (Occupation and 
Health, 1930). 

The number of accidents from hydrogen cyanide 
poisoning in factories in Britain is surprisingly small, 
and it is to the credit of the safety organizations in 
industry that only 19 such accidents were reported 
between the years 1921 and 1948, four of which were 
fatal (Merewether, 1949). It has to be remembered 
that these figures refer only to accidents in factories, 
and reference to the Registrar General’s return for 
England and Wales for the years 1933-47 shows that 
there were, during that period, 18 deaths from 
cyanide gassing and 38 deaths due to other accidental 
cyanide absorptions. The 18 deaths from gassing 
probably contain several which were due to the use 
of hydrogen cyanide as a fumigant, and it is, 
therefore, interesting to note that a considerable 
iumber of such deaths occurs in places where the 
“actories Act does not apply. 

United States figures indicate, as would be 

xpected, that the majority of deaths from cyanide 
\oisoning have been suicidal, but that fatalities from 
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hydrogen cyanide are more frequently accidental 
than suicidal. One hundred and twenty deaths of 
an accidental nature are reported between the years 
1933 and 1941 from gaseous hydrocyanic acid (Chen, 
Rose, and Clowes, 1944). It is obvious that the 
opportunity to try newer methods of treatment of 
cyanide casualties has been much greater in the 
United States than in Britain, and a search of the 
available literature confirms the fact that this 
opportunity has not been disregarded. 


Routes of Entry and Action 


The possible routes of entry of any poison into 
the human body are by ingestion, by inhalation, 
and through the skin. With cyanide salts the main 
risk is of accidental ingestion, although it is well 
known that there is a grave risk of absorption 
through the skin where the latter is damaged by hot 
cyanide salts falling on it, or by simple mechanical 
cuts and abrasions. The evidence suggests that in 
the stomach the cyanide salts react with hydro- 
chloric acid to liberate hydrocyanic acid. Failure 
to poison the notorious Rasputin has, in fact, been 
attributed to his being achlorhydric. 

With hydrogen cyanide the risk is largely one of 
inhalation, but it can also be absorbed through the 
unbroken skin (Walton and Witherspoon, 1926 ; 
Fairley, Linton, and Wild, 1934). One of the cases 
described later in this paper confirms the importance 
of this observation. 

Whatever the route of entry, the effect of the 
cyanide radicle is the same. There is a local action, 
slight but constant, on the peripheral nerve endings, 
and a much stronger action on the central nervous 
system, leading to a transitory irritation followed by 
paralysis. In the stricter sense of the word it is a 
bulbar poison, and death is usually due to paralysis 
of the respiratory centre and consequent asphyxia. 

In the blood stream, where cyanide can be detected 
within 40 seconds of placing a little pure acid on 
the tongue of an animal (Dixon, 1929), it affects the 
respiratory function and prevents the liberation of 
oxygen from the hemoglobin. It combines readily 
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with methemoglobin to form cyanmethemoglobin, 
which, according to some observers, accounts for 
the bright red colouring of the skin sometimes 
described in cyanide poisoning. It is eliminated 
partly by the lungs in the form of unchanged acid, 
in traces in the sweat, and in the urine as a thio- 
cyanate. Lang (1933) claims that the latter reaction 
is due to an enzyme, present in all tissues except 
blood and muscle; which he has named rhodanese. 


Methods of Treatment 


The affinity of the cyanides for methemoglobin 
forms the basis of the various types of treatment 
which have been formulated by a number of authors 
during the past few years. Hug (1933) demon- 
strated that a number of compounds found to have 
some effect in combating cyanides owed their 
activity to transformation of hemoglobin into 
methemoglobin. The majority which he describes 
were themselves toxic to animals, because of the 
formation of methemoglobin, but the production of 
this compound retards the action of cyanide and 
permits time for its complete detoxication by the 
tissue cells. He investigated, amongst other sub- 
stances, methylene blue, sodium nitrite, and phenyl 
hydrazine. Geiger (1932) had already reported 
methylene blue to be efficacious in clinical practice. 

Later results obtained in animal experiments by 
other authors (Buzzo and Carratala, 1933; Chen 


and others, 1934 ; Hanzlik and Richardson, 1934 ; 


Etteldorf, 1939), as well as by Hug (1933, 1934), 
suggested that the combination of sodium nitrite and 
sodium thiosulphate provided the best method of 
treatment for cyanide intoxication. Table 1 indi- 
cates the relative efficiency of the reagents tested by 
Chen and others (1934) in their experiments on 
animals. 

With the exception of amyl nitrite, which was 
given by inhalation, all the antidotes in Table 1 


were given intravenously at the same time as the 
cyanide was injected subcutaneously. 

The authors observe that the best antidotal action 
was obtained with successive injections of sodium 
nitrite and sodium thiosulphate, and point out that 
in their experiments four out of seven dogs were 
saved from 20 minimum lethal doses of sodium 
cyanide by this method. In the dogs which did 
not survive death was delayed for several hours. 
They demonstrated that the action of the sodium 
nitrite was prompt and often relieved symptoms 
within a few minutes, whereas sodium thiosulphate 
was comparatively slow in its effect. 

One feature of the treatment was the conversion 
of a rapidly fatal course of cyanide poisoning to 
one of prolonged remission, with occasional re- 
appearance of toxic signs. They considered that 
the nitrite and thiosulphate should be repeated 
when there was a recurrence of vomiting, hyper- 
excitability, tremor, dyspnoea, or tachycardia, but 
emphasized that the dosage should not be repeated 
more than once an hour, since the rapid accumula- 
tion of sodium nitrite is just as serious as cyanide 
poisoning as it increases the degree of asphyxia. 

It was considered that these animal experiments 
warranted a trial of the treatment in human cases, 
and, in fact, two cases at that time had already been 
successfully treated (Viana, Cagnoli, and Cendan, 
1934). The suggested dosage in human beings, 
according to the authors, was 6—10 mg. sodium nitrite 
per kg. and 0-5 g. sodium thiosulphate per kg.; that is, 
in an average individual weighing 50 kg. an initial 
dosage would be 0-3-0-5 mg. sodium nitrite and 
25 g. sodium thiosulphate. 

In a later communication Chen and others (1944) 
reviewed the literature and reported that in 15 
human cases, in whom treatment with the sodium 
nitrite—sodium thiosulphate antidote had been given, 
14 had recovered. 


TABLE 1 : 
EFFICIENCY OF REAGENTS TESTED BY CHEN AND OTHERS (1934) 





Antidote 





Nitroglycerin 
Methylene blue 


Sodium thiosulphate 
Sodium tetrathionate 
Amy] nitrite 
Sodium nitrite 
Methylene blue and 
sodium tetrathionate 
Amy] nitrite and 
sodium thiosulphate 
Sodium nitrite and 
sodium tetrathionate 
Sodium nitrite and 
sodium thiosulphate 





Number of minimum lethal doses 
of sodium cyanide required to 
kill a dog a ae ne 
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TREATMENT FOR CYANIDE POISONING 


Mechanism of Cyanide Detoxification 


[he probable mode of action, and that suggested 
by Chen and others (1934, 1944), is that the nitrite 
ions react with hemoglobin to form methemo- 
globin, and the cyanide radicle combines with this 
to form cyanmethemoglobin, which is much less 
toxic than cyanide. The addition of sodium 
thiosulphate aids in the conversion of the cyanide 
to thiocyanate, which is the normal mechanism of 
excretion of non-fatal doses of cyanide salts. 
Thiocyanate, which is relatively harmless, is formed 
slowly by the reaction of cyanmethemoglobin with 
the sulphur constituents of the body when sodium 
nitrite is given alone. Sodium thiosulphate acceler- 
ates this reaction so that the speed of conversion 
from cyanide to thiocyanate is greatly increased. 
It must be emphasized that the reaction is reversible 
and, therefore, signs of cyanide poisoning may 
reappear. This explains the need for repetition of 
the treatment in severe cases of poisoning, and for 
maintaining careful observation of a patient for at 
least 48 hours. 


Instructions for the Use of Antidotes 


In a group of factories in Britain where cyanide 
salts and hydrocyanic acid are manufactured on a 
large scale, it was decided, after studying the report 
of the experimental work already described, to have 
in readiness an emergency kit containing the 
necessary doses of sodium nitrite and sodium thio- 
sulphate in ampoule form, and appropriate syringes 
and needles in sterile containers, as well as amyl 
nitrite capsules, and the usual first aid material 
required in cyanide poisoning. The emergency box 
is kept close to the process building, and the follow- 
ing instructions are pasted within its lid. 


First Aid in H.C.N. or Cyanide Poisoning 


. Remove the patient to a pure atmosphere. 


. Place in a recumbent position. 
circumstances walk him about. 


Do not in any 


. If breathing shows signs of failing or has 
ceased, apply artificial respiration, (Schafer’s 
method) and continue without interruption. 


. When assistance is available instruct assistants 
to (a) administer oxygenjcarbon dioxide 
mixture ; (b) cut away any clothing splashed 
with cyanide solution or H.C.N.; (c) wrap the 
patient warmly in blankets and apply hot water 
bottles. 


As soon as possible after the alarm is given a 
doctor must be summoned. Artificial respiration 
must be continued until breathing is restored or 
until the doctor has pronounced life extinct. 
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Nitrite-Thiosulphate Therapy.—The following 
method of treatment by the medical officer has been 
devised. 


(1) Immediately administer by inhalation amyl 
nitrate for 15-30 seconds, the inhalation being 
repeated every two to three minutes until the syringes 
are filled with the antidotal solutions. 


(2) Give an intravenous injection of sodium nitrite 
at the rate of 2-5-5 ml. per minute. (The correct 
dose of sodium nitrite for an adult weighing 50 kg., 
i.e. 0-3 g. in 10 ml. sterile distilled water, will be 
found in the ampoule in the kit.) 


(3) Immediately follow by intravenous injection 
of sodium thiosulphate at the same rate, taking 
great care to avoid extravasation. The correct dose 
of sodium thiosulphate for a 50 kg. man, i.e. 25 g. 
dissolved in sterile distilled water to make a 50% 
solution, will be found in the ampoule in the kit. 


(4) Gastric lavage should then be performed if 
cyanide has been taken by mouth. 


(5) The patient must not be moved but must be 
kept under observation for 24-48 hours. Temporary 
improvement after initial medication does not ensure 
ultimate recovery. When signs of poisoning persist 
or reappear one hour after the initial dose, the 
nitrite and thiosulphate may be repeated. If there 
is no indication for repeating the antidote, a second 
injection may be given two hours after the first for 
prophylactic purposes. 

Fortunately, although the emergency kit has been 
available for many years, the safety precautions 
have been of such a high standard, that, until a few 
months ago, no serious case of hydrocyanic acid 
gassing had occurred. Two accidents, which 
occurred within three weeks of each other in 
September, 1949, however, presented an opportunity 
of observing the effect of the intravenous therapy 
and of confirming the claims made for it by 
American authors. 


Case Reports 


Case 1.—T. C., aged 41 years, process worker, had 
been employed on a hydrogen cyanide process for eight 
years. 

On September 2, 1949, he entered the H.C.N. chamber 
at 11.30 a.m., to take the routine weekly sample of liquid 
hydrocyanic acid. He was equipped with rubber boots 
and gloves, and was wearing a fresh air respirator. Some 
difficulty was experienced in obtaining the sample because 
of a blockage in the pipeline, and the man removed one 
glove in order to deal with this more easily. An observer 
outside the chamber then noticed that some liquid hydro- 
cyanic acid ran over the operator’s bare hand, and he 
was seen to wave his hand about to aid evaporation, and 
then replace his glove. A few minutes later he came out 
of the chamber and proceeded to wash his gloves before 
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removing them. He complained of dizziness and diffi- 
culty in breathing, shouted for help, and was assisted to 
the plant first-aid room. Two minutes later, i.e. about 
five minutes after contaminating his hand, he became 
deeply unconscious. The first-aid attendant immediately 
instituted the routine treatment already described and 
rang the alarm bell to obtain medical assistance. I 
arrived on the scene within a few minutes accompanied 
by the consultant physician, who happened to be visiting 
the factory at that time. 

The patient was being treated by inhalation of an 
oxygen/carbon dioxide mixture through a B.L.B. mask, 
and had already inhaled the contents of one capsule of 
amyl nitrite. He was deeply unconscious, his breathing 
was stertorous and his face rather flushed. The pulse 
rate was 100 and was bounding in quality. His tongue 
had been bitten, but no other history of a convulsion 
could be obtained. His limbs were flaccid and deep 
reflexes were not present, except in the case of the plantar, 
which showed an extensor response on the left side. The 
pupils were dilated and equal, and showed no reaction to 
light. 

No smell of hydrogen cyanide could be detected, nor 
were there any cuts or abrasions on his hand, but in view 
of the history it was assumed that the man was suffering 
from cyanide poisoning. Two further capsules of amyl 
nitrite were broken and given by inhalation, and an 
intramuscular injection of coramine, 3 ml., was given. 
His condition became rapidly worse, respirations were 
stertorous and of Cheyne-Stokes variety, the pulse rate 
increased to 140 and became thready, and the face showed 
a greyish pallor with some cyanosis of mucous 
membranes. 

It was decided, in view of the patient’s condition, to 
give the experimental intravenous therapy, and accord- 
ingly 0-3 g. sodium nitrite in 10 ml. sterile water was 
given intravenously at the rate of 2:5 ml. per minute. 
The patient became a little cyanosed during this injection, 
but no other change could be discerned. Through the 
same needle 50 ml. of 50% solution of sodium thio- 
sulphate was then given at the rate of 5 ml. per minute 
Towards the end of this injection respiration lost its 
Cheyne-Stokes character, and became less stertorous, 
and the patient began to move his lips and moisten them 
with the tip of his tongue. Before withdrawing the 
needle from the vein a sample of blood was taken for 
chemical and spectroscopic examination. 

Five minutes after completing the injection therapy the 
patient began to move his arms and legs and muttered 
incoherently. He then vomited copiously. At this 
stage his respiration had returned to normal, his pulse 
rate was 90 and the rhythm was irregular. His skin 
remained pale with a tendency to cyanosis of mucous 
membranes and extremities. After two further attacks 
of vomiting, he felt much better and wanted to sit up, 
but was prevented from doing so. The total period of 
unconsciousness was 55 minutes. He was kept under 
observation in the works surgery for two hours, and, as 
there was no evidence of recurrence of symptoms, he was 
then transferred by ambulance to hospital, where the 
physician who had observed him throughout and had 
assisted in his treatment, investigated him to exclude any 


possibility of constitutional illness which might hay 
caused his collapse. On arrival at the hospital ab. u 
5 p.m. he complained of weakness, nausea, and sore 
across both loins. He was quite conscious and \,<l 
orientated. His temperature was 98° F. and p. se 
rate 80. 

No abnormality could be detected in the carcio- 
vascular or respiratory system. His blood pressure was 
100/80. No abnormality was present in the abdomen. 
The pupils were dilated and equal, and reacted to 
light and convergence. The right plantar response was 
extensor, but otherwise the nervous system was normal. 

At 10 p.m. the patient stated that he felt perfectly well, 
and examination revealed no departure from normal. 

The urine did not contain albumin or sugar; its 
reaction was acid and the deposit contained scanty 
leucocytes. The blood urea on September 3, 1949, was 
20 mg. %. The blood count on September 5, 1949, was 
normal. The Wassermann reaction was negative. 

No abnormality was detected in radiographs of the 
skull. The lung fields were clear and the cardiovascular 
shadows within normal limits. The electroencephalo- 
graph was perfectly normal in all respects. 

The specimen of blood had, unfortunately, not been 
covered with a layer of oil, and qualitative examination, 
using the copper guaiacum test, did not reveal the 
presence of cyanide. 

The man returned to work after an absence of 32 days, 
and has continued his work on the same process since 
without further trouble. 


Case 2.—F. B., aged 52 years, a process worker 
employed in a hydrogen cyanide process for two years, 
on September 21, 1949, equipped with rubber boots and 
gloves and wearing a fresh air respirator, entered an 
H.C.N. chamber to clear a blocked pipe and to take a 
sample. In order to reach the pipe easily it was necessary 
for him to lie on his side on the floor of the cubicle, and 
in doing so the line to his air mask kinked and cut off 
his air supply. He experienced dizziness and dyspnea, 
and stated that his head began to throb and his legs 
** turned to jelly”. He staggered from the chamber and 
collapsed outside at 3.55 p.m., when his mate carried him 
forthwith to the first-aid room attached to the plant. 

The first-aid attendant immediately gave him oxygen 
carbon dioxide mixture through a B.L.B. mask and 
stripped him of his protective clothing. A capsule of 
amyl nitrite was crushed and he was allowed to inhale 
the vapour. I saw him at 4 p.m., when he was deeply 
unconscious. The respiration was stertorous, the pulse 
rate 110 and bounding in quality. The pupils were 
equally contracted and did not react to light. His limbs 
were flaccid and the deep reflexes absent, both plantar 
responses being flexor. There was an odour of hydrogen 
cyanide about the patient, and in view of the history and 
our previous experience it was decided that the intra- 
venous therapy should be instituted without delay. 
While the syringes were being filled, it was noted that the 
patient developed fine convulsive movements in his legs 
and these rapidly extended over the whole body with 
intermissions of a few seconds. During the convulsive 
movements his breathing became irregular and often 
ceased for a short time, but began again spontaneousl; 
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H; pupils were now widely dilated and his pulse was 
ra id and less bounding in quality. His face was pale 
ari he was sweating profusely. A second capsule of 
aryl nitrite was crushed and given by inhalation, and, 
at the same time, intravenous injection was begun. 
T ie same dose as in Case 1 was used, i.e. 0:3 g. sodium 
n rite in 10 ml. sterile water at a rate of 2:5 ml. per 
m nute, followed by 50 ml. of 50% solution sodium 
th.osulphate at the rate of 5 ml. per minute. 

During the final 45 seconds of the latter injection 
bicathing became more regular, and there were signs of 
recovery in the form of voluntary movements of the face 
aiid limbs and incoherent muttering. The pupils at this 
stage reacted to light and the conjunctival reflex had 
returned. Within 10 minutes of completing the injection 
consciousness had returned entirely, and the patient was 
able to tell us his early symptoms. 

A specimen of blood was withdrawn for chemical and 
spectroscopic examination, and on this occasion the 
surface of the blood was covered with a protective film 
of oil. Qualitative analysis, using the copper guaiacum 
test, was positive and indicated the presence of cyanide. 
The total period of unconsciousness was 25 minutes and 
no relapse occurred after the first evidence of recovery. 
The patient was kept at rest for two hours, and was then 
transferred by ambulance to hospital for observation. 

On arrival at the hospital the patient stated that he 
felt quite well and had no complaints. His pulse and 
temperature were normal, and his blood pressure 140/80. 
No abnormality could be found on clinical examination. 

He was examined again at 10 p.m. when he said he 
felt perfectly well and no abnormal physical signs were 
discovered. 

He remained in hospital until September 26, 1949, 
when he was discharged. 

No abnormal clinical findings were discovered at any 
time. The urine was normal. The blood count was 
normal. 

The man returned to work on the same job after an 
absence of five days and has had no trouble since his 
accident. 


Discussion 


To be certain that one is dealing with a case of 
cyanide poisoning, positive proof of the presence of 
cyanide in the blood is essential, but circumstantial 
evidence must be accepted in the case of a sudden 
accident. In the first of these two cases the positive 
evidence was not obtained, but the absence of con- 
stitutional disease and the circumstances leading up 
to the initial collapse, namely, that the man had 
just come out of the chamber in which he had been 
observed with liquid hydrogen cyanide on his bare 
hand, seemed to be indisputable evidence of cyanide 
ntoxication. The absence of cyanide in chemical 
tests of the blood was difficult to understand, but it 
is suggested that as examination was delayed for 
24 hours and the blood specimen was not covered 
with an oil film, the cyanide had volatilized. In 
the second case the circumstantial evidence of 
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collapse after leaving the H.C.N. chamber, where 
the airline to the patient’s fresh air mask had been 
kinked, warranted intravenous therapy, and the 
positive evidence of cyanide in the specimen of the 
blood was ultimately obtained without difficulty, 
as a film of oil had been spread on the surface and 
no volatilization had occurred. 

The prolonged period of absence from work in 
Case 1 was due entirely to our desire for a complete 
hospital investigation to exclude any possibility of 
constitutional disease which might have caused 
collapse. The man had recovered completely from 
the ill-effects of his accident within 48 hours, and in 
the ordinary course of events would have returned 
to work in three days. 

In both cases the effect of the nitrite-thiosulphate 
antidote was dramatic and confirmed all the claims 
made for it by American authors. There is no doubt 
that its use prevented at least one fatality. Hydrogen 
cyanide is so rapid in its action that it is essential to 
have the antidote readily available wherever human 
beings are likely to come in contact with hydro- 
cyanic acid or its salts. There is no time to prepare 
solutions and sterilize apparatus once the patient is 
overcome. Speed in diagnosis and in treatment is 
then essential. First aid measures, including the 
administration of amyl nitrite by inhalation, the 
giving of oxygen, and the performance of artificial 
respiration, should be initiated by other workmen 
on the plant, or by a first-aid attendant who is 
constantly in attendance and aware of the particular 
hazard. The emergency kit already described must 
be kept in or near the process building, and must be 
inspected at frequent intervals to ensure that syringes 
are intact and in working order. 

The experience gained in the two cases which have 
been described suggests that if a patient suffering 
from cyanide poisoning can receive this treatment 
immediately or can be brought to a medical depart- 
ment or hospital still alive, and then receive the 
intravenous therapy, the chances of a fatal outcome 
will be reduced to a minimum. 


Summary 

The experimental work leading to the use of 
sodium nitrite and sodium thiosulphate by intra- 
venous injection in the treatment of cyanide poison- 
ing is discussed, and reference is made to the treat- 
ment of human casualties in the United States. 

Two cases which occurred in September, 1949, in 
a chemical factory in England and were treated 
successfully by this method, are described and 
details of the treatment are included. 

The importance of speed in diagnosis and treat- 
ment is emphasized and the provision of an emer- 
gency kit close to the plant is suggested. 
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I am indebted to Dr. Thelwall Jones for notes on the 
hospital investigations of both cases, and for his helpful 
advice and criticism in the preparation of this Paper ; 
also to Dr. Winston Evans for analytical reports on the 
specimens of blood. 
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Heinz (1890) gave the first detailed description of 
the changes which take place in the erythrocytes of 
rabbits during phenylhydrazine poisoning; 24 
hours after the injection of 0-1 g. of phenylhydrazine 
into an animal a large number of the red cells of 
the blood showed rounded, highly refractile inclus- 
ions in their cytoplasm. The inclusions were 
generally situated eccentrically near the periphery 
of the cell, but some were found floating free in the 
plasma. Heinz called these structures Blaukérper, 
because when a vital staining technique was used 
they were shown as blue granules by methyl violet. 
Using a series of derivatives of phenylhydrazine and 
other related substances, he was able to produce 
similar changes in the blood of dogs and cats. 
Changes of the same nature had already been 
mentioned by Reis (1882) in connexion with sodium 
chlorate poisoning. 

Roehl (1890), working independently, in the same 
year as Heinz observed a similar type of intracellular 
change in man during dinitrobenzene poisoning. 
Another early description of this phenomenon was 
given by Ehrlich (1892) who called the inclusions 
haemoglobindmiche Innenkérper, and noted that the 
appearance of the granulations was accompanied 
by a decrease in the hemoglobin, although it is not 
clear whether this refers to the total hemoglobin 
content of the blood or to the content of each cell. 
The intracellular inclusions produced by poisons 
such as phenylhydrazine have been variously 
referred to as Heinz bodies, Heinz-Ehrlich bodies, 
Innenkérper, inner todies, Binnekorper, Innen- 
korpchen, and bodies of hemoglobin degeneration. 
In the literature in English the term Heinz bodies 
is mainly used, but the subject as a whole seems to 
have attracted little attention in Britain. 

The interest in the formation of Heinz bodies lies 
in the fact that, in general, they are produced by 
substances that also lead to the formation of 
methemoglobin. The diagnostic significance of 
this was pointed out by Ehrlich (1892) and his views 


confirmed by Pappenheim and Suzuki (1912). 
More recently the suggestion has been made by 
Grosse, Bock, and Hellrung (1942) that the examina- 
tion of a stained blood film is a very much simpler 
way of detecting the beginning of poisoning than 
is the more complicated estimation of methemo- 
globin, and might be used during the routine 
clinical examination of workers handling organic 
nitro-compounds. There are, however, substances 
which, while they give rise to methemoglobin 
formation, have not so far been shown to lead to 
the formation of Heinz bodies and vice versa. A 
stimulus to the study of this subject has been given 
by the demonstration by Moeschlin (1940) that 
sulphonamides may lead to the production of Heinz 
bodies, and that this change can be used as an 
indication of the possible production of clinical 
hemolytic anemia by new compounds of the 
sulphonamide series. During the 1939-45 war the 
need for keeping a check on the health of munition 
workers, and the study of the toxicity of more nitro- 
compounds recently introduced into the explosives 
industry have also interested workers in the subject. 


The Occurrence of Heinz Bodies in Clinical Practice 


The cases in which Heinz bodies have been 
observed in the red cells of the blood of man fall 
into two groups, those due to exogenous and those 
to endogenous causes. In the first group some of 
the cases were due to accidental poisoning, mainly 
industrial, by substances such as dinitrobenzene, 
dinitrotoluene, and aniline, whilst others were due 
to the use of various drugs such as pyrodin and 
antifebrine. Ehlich and Lindenthal (1896) associ- 
ated the appearance of Heinz bodies with nitro- 
benzene poisoning, and Zadek and Burg (1930) 
pointed out that the clinical significance of Heinz 
bodies is that the phenomenon is essentially con- 
nected with poisoning by compounds that also give 
rise to methemoglobin. A possible exception to 
this may be found in the four cases of fulminating 
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hemolytic anemia dué to naphthalene poisoning 
described by Zuelzer and Apt (1949). Here no 
methemoglobin could be detected and Heinz bodies 
were found in one case. These authors subse- 
quently showed that naphthalene caused Heinz 
bodies in the dog, but made no mention of methemo- 
globin in their animal experiments. Apart from this 
instance methemoglobin has always been reported 
in association with Heinz bodies when it has been 
looked for, but this examination has not always 
been made, though many cases are reported where 
the formation of methemoglobin and not of Heinz 
bodies was observed. This, of course, may be due 
to the fact that no attempt was made to look for 
them. 

Schilling (1928) described the cases of two infants 
poisoned by aniline dye from cloth, and a case of 
antifebrine (acetanilide) poisoning. Ungricht (1938) 
described two cases of poisoning with Heinz body 
formation, one due to nitroglycerine and the other 
to acetylphenylhydrazine. Moeschlin (1940, 1941) 
reported the occurrence of Heinz bodies during 
sulphonamide therapy. Other cases are described 
by Roehl (1890), Heinz (1890), Freifeld, Schilowa, 
and Ludwinowsky (1937), Doering (1941), Wilhelmi 
(1942), and others. These cases, in all of which 
there was hemolytic anemia with more or less 
marked cyanosis, are summarized in the appendix. 

Examples of the formation of Heinz bodies due to 
endogenous causes have been reported by Schilling 
(1928) in cases of malaria and blackwater fever, and 
following splenectomy by Ungricht (1938), and 
also by Zadek and Burg (1930). Another example 
of the formation of Heinz bodies due to endogenous 
causes is seen in the report of Schmauch (1899), who 
observed Heinz bodies in the blood of old cats. 


The Experimental Production of Heinz Bodies 


By far the greater part of the work to produce 
Heinz bodies experimentally has been carried out 
using phenylhydrazine, usually as the hydrochloride, 
or acetylphenyl hydrazine (pyrodin). All the earlier 
work was carried out in vivo and, indeed, Friedstein 
(1911) states that ‘* the corpuscles are formed only 
in the body, not in vitro”. Dogs, cats, rabbits, 
guinea-pigs, and mice have all been used as experi- 
mental animals for this purpose, and the toxic 
substances administered orally, by subcutaneous, 
intraperitoneal and intravenous injection in physio- 
logical fluid (Locke’s fluid or isotonic saline), or in 
oil, by percutaneous absorption, and in one set of 
experiments by inhalation. Only comparatively 
recently has the problem been simplified by work 
in vitro. 

Warburg, Kubowitz, and Christian (1931) used 
an in vitro technique for their work on the effect of 


phenylhydrazine and phenylhydroxylamine on the 
metabolism of red cells, but make no mention cf 
the microscopic appearance of the cells. Bratle.. 
Burroughs, Hamilton, and Kern (1931) first demoi- 
strated the production of Heinz bodies by pyrodin 
in vitro by hanging drop preparations of erythrocyi-s 
suspended in isotonic saline. Using this method, 
without the aid of staining, they were able to follow 
the formation and growth of Heinz bodies in an 
erythrocyte. The in vitro method has since been 
used by Moeschlin (1941), by Dustin (1942), and by 
others, the blood, to which a known amount of the 
toxic substance in isotonic saline has been added, 
being maintained at 37° C. using oxalate as the 
anticoagulant. 


Morphological Changes 


Heinz bodies can be seen in unstained preparations 
as refractile, rounded enclosures within the red cells 
of the blood. Bratley and others (1931) described 
and gave illustrations of their gradual formation and 
growth in the living cell ; using pyrodin as the toxic 
agent they saw single enclosures in some cells, whilst 
others contained up to four or five smaller bodies. 
Jung (1942) investigated the formation of Heinz 
bodies using the electron microscope, and he was 
able to demonstrate that the early stages appear as 
submicroscopic inclusions which gradually grow and 
clump together. Under the electron microscope 
the Heinz bodies formed by different toxic agents do 
not present nearly so uniform an appearance as they 
do when stained and examined under the light 
objective, and it might be possible to distinguish 
which poison had been administered by the picture 
presented. 

The number of bodies found in a cell varies and is 
a function of the concentration of poison to which 
the cell has been subjected ; there is not yet sufficient 
data to show if it is also related to its chemical 
structure. Dustin (1943) studied the effect of con- 
centrations of from 1 to 25 mg. % of phenylhydra- 
zine on the percentage of cells changed in vitro, and 
found that the number of cells containing a single 
Heinz body decreased when the concentration was 
raised or the time of action prolonged ; with higher 
concentrations of from 200 to 500 mg. % there was 
a greatly increased number of fine punctations 
which were often of a smaller size than those of 
true basophilic punctation. He concludes that the 
two types of change are of the same kind, and the 
different appearance presented is merely a matter of 
the concentration of poison. 

In in vivo experiments there is the possibility that 
species variations between different experimental 
animals may affect the number of inclusions found 
per cell, and Grosse and others (1942) noted that 
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wiile nitroglycol in small quantities produced 
multiple cell inclusions in the dog and rabbit, 
sii ilar doses produced only single inclusions in the 
ca’. Wilhelmi (1942) using glycol dinitrate in doses 
of 22:5 to 50 mg. per kg. body weight in cats found 
sc me cells with fine punctations which increased in 
mber as time went on, and others with single, 
age, button-like bodies which increased in size 
til, six to eight hours after administration of the 
ison, they were from 1/, to+/,; of the size of the 
throcyte containing them. The cells containing 
these large, button-shaped inclusions were found to 
break down and disappear from the blood stream 
before the cells containing the smaller bodies. The 
length of time taken for the bodies to develop varies 
widely, and it is difficult to collect comparable data 
owing to the variety of toxic agents and methods of 
administration used. Bratley and others (1931) 
giving pyrodin in doses of 0-5 ml. of 1% solution to 
rabbits, probably equivalent to a dose of 2:5 mg. 
per kg. body weight, and 2:0 ml. of 2% solution to 
dogs, a dose of 2 to 5 mg. per kg. body weight, 
noted a ‘* moth-eaten ”’ appearance of the red blood 
cells on the third day after subcutaneous injection, 
and the first appearance of Heinz bodies on the 
fourth day. Lambrechts and Nizet (1943) using 
relatively much larger doses of 15 to 20 mg. per kg. 
body weight of phenylhydrazine intravenously in 
the dog found a rapid production of Heinz bodies, 
the number of cells involved reaching a total of 60 
to 80% in the first two or three hours. A similar 
rapid rate of production was found by Dustin (1943) 
in his in vitro experiments with phenylhydrazine on 
human blood. Our own experiments in vitro 
confirm the results of Dustin, showing a production 
of Heinz bodies in 40 to 90% of the cells in the first 
four or five hours after the administration of a dose 
of phenylhydrazine equivalent to 10 mg. %. 
Moeschlin (1941) found spontaneous formation 
of Heinz bodies in control tubes of blood in his 
in vitro experiments, and Dustin (1943) noted the 
formation of very small inclusions in 19% of the 
cells in a control tube of oxalated blood kept at 
37° C. for 19 hours. We did not observe quite 
such high figures; the highest value obtained in 
our control tubes was 12% in 24 hours, with the 
more usual figures running around 5 to 6%. 
Kunkel (1912) saw the appearance of Heinz 
bodies 24 hours after injecting a mixture of toluene 
diamine and pyrodin, but two days after the injection 
he states that no inclusions could be seen. The 
formation of Heinz bodies is probably an irreversible 
reaction, and most authors, where follow-up 
examinations were made, report the persistence of 
the affected cells in the blood stream for some days 
‘ter the administration of the poison. In the dog, 


Lambrechts and Nizet (1943) found that it took up 
to 25 days before the blood was clear of Heinz 
bodies after phenylhydrazine poisoning. Grosse 
and others (1942) working on the effects of ethylene 
glycol dinitrate on cats noted that Heinz bodies 
persisted in the blood for some time after the 
methemoglobinemia had disappeared. 


Connexion with Methemoglobin 


Other cell changes usually accompany the forma- 
tion of Heinz bodies, namely a decrease in the 
functional hemoglobin and in the fragility of the 
cells, and the appearance of methemoglobin. The 
connexion between methemoglobin and Heinz 
bodies has been much discussed and the matter has 
not yet been explained satisfactorily. Heinz body 
formation is always accompanied by a drop in the 
hemoglobin level, and Lambrechts and Nizet (1943) 
found this drop to run parallel with the formation 
of Heinz bodies. Wilhelmi (1942) noted a fall in 
the hemoglobin coincident with the destruction of 
the cells with the large, button-like inclusions. It 
was thought originally that there was a direct 
connexion between the formation of Heinz bodies 
and the formation of methemoglobin, for it was 
noticed that Heinz bodies were formed under 
the influence of substances that also cause 
methemoglobin. This is not the case, however, 
and all methemoglobin-forming poisons have not 
been shown to produce Heinz bodies. 

The relative speed of production of Heinz bodies 
and methemoglobin by different poisons varies. 
According to von Bredow and Jung (1942) dinitro- 
benzene and trinitrobenzene, which both lead to 
Heinz body formation, show very similar time- 
action curves for inclusion formation, though the 
curves representing methemoglobin formation are 
very different, trinitrobenzene acting very rapidly, 
dinitrobenzene relatively slowly. Wilhelmi (1942) 
found that in cases of nitroglycerine poisoning 
there was a gradual increase in the number of Heinz 
bodies in the blood, whereas the methemoglobin 
remained at a constant high level, and from this she 
concludes that Heinz body formation is independent 
of that of methemoglobin, but there does appear to 
be a correlation between the degree of anemia and 
the number of Heinz bodies formed. 

Moeschlin (1941) claims a direct relation between 
the two changes, and states that Heinz bodies are 
always accompanied by methemoglobin. He con- 
siders that this methemoglobin catalyses the pro- 
duction of Heinz bodies from hemoglobin. Heubner 
(1941) put forward a hypothesis connecting Heinz 
bodies and verdoglobins and thought that they were 
directly proportional, but in a later paper (1942) he 
considers the production of Heinz bodies, methemo- 
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globin, and verdoglobin by certain toxic substances 
to be a parallel process. Gajdos and Tiprez (1947) 
support the idea of a direct relationship with verdo- 
globin, and regard Heinz bodies as the morpho- 
logical evidence of the degradation of hemoglobin 
to bilirubinoids. 


Chemical Composition 


The protein nature of these structures is now 
established but the origin of the protein is still in 
doubt. Early workers thought that it originated in 
the protein fraction of hemoglobin, and most of the 
subsequent work has been based on this assumption. 
Suzuki (1912) isolated Heinz bodies by hemolysing 
the cells with distilled water and centrifuging out 
the residue, which he showed to be insoluble in a 
number of organic solvents. Hartwich (1912) 
showed that the residue obtained in this way con- 
tained a protein and a crystallizable substance 
which could be extracted with ether or chloroform ; 
this he thought to be a fatty acid. One objection 
to the validity of the results that Hartwick obtained 
is that Heinz bodies prepared in this way probably 
would have cell stroma adhering tothem. Hartwick 
thought that Heinz bodies contained a hemoglobin 
derivative which was neither pure hemin nor 
hzematoporphyrin, but contained iron in the ferrous 
state. Kunkel (1912) carried out a more extensive 
analysis on Heinz bodies prepared from the blood of 
rabbits poisoned with a mixture of toluene diamine 
and pyrodin. He found that the residue left after 
centrifuging heemolysed, washed cells would dissolve 
in 10% acetic acid, and on spectrographic examina- 
tion this solution gave a band in the blue-green ; 
when the residue was dissolved in N/10 sodium 
hydroxide, however, there was a very weak band in 
the orange-yellow. He concluded that Heinz bodies 
contained ‘‘a histone denatured to a syntonin, a 
diamide-phosphatide linked to a protein, a small 
amount of cholesterol, and an iron-containing blood 
pigment derivative ”’. 

Chemical studies of phenylhydrazine poisoning by 
Warburg (1931) showed that there was the formation 
of a denatured globin with the liberation of hemin. 
Heubner (1941) thought that Heinz bodies were 
formed from a modified globin, with the simul- 
taneous formation of verdochromogen by the 
opening up of the hem ring of four pyrole nuclei to 
form a straight chain. However, in 1942, work by 
Kriese and Seipelt, and Jung, Pulina, and Wilhelmi 
in that year led Heubner to change this view in favour 
of the theory that Heinz bodies arise from the 
denaturation of the cell membrane. 

Dustin (1943) showed that Heinz bodies had the 
properties of an amphoteric protein with an iso- 
electric point of 5-8, as determined by Pishinger’s 


method, which accounted for their staining reactio 
also that Heinz bodies were not digested by rit 
nuclease at pH6 while the diffuse basophilism 
young red cells, the substance of the reticular n 
work and punctate basophilism, were digested un: 
the same conditions. The isoelectric point of i 
cell stroma itself is 5-2, but Dustin does not think 
that Heinz bodies are formed only from the co: 
stituents of the cell stroma, because during the cours 
of his experiments he noticed that a number of the 
cells completely lost their hemoglobin whilst the 
stroma retained its form and carried clusters of 
Heinz bodies. 

Schilling (1921), considering whether the origin of 
Heinz bodies was nuclear or cytoplasmic, thought 
that they were of cytoplasmic origin, and were 
preformed in normal erythrocytes as the “ capsular 
body ’’, and he thus fitted them into his scheme of 
the anatomy of the erythrocyte. Deutche’s work 
(1928) also led him to conclude that Heinz bodies 
were not a nuclear product. Even so, despite al 
the evidence to the contrary, Heinz bodies have 
been identified with Schmauchers bodies, Jolly 
bodies, Howell bodies, and nuclear remains. 


Other Cell Changes 


Suzuki (1912) reported an increased resistance to 
hemolysis of cells which contained Heinz bodies 
produced in vivo; he states that ‘“ the resistance 
was due not so much to a diffuse pachydermy as to 
the presence of the insoluble, resistant Heinz 
bodies’. This decreased fragility is noted by 
several other authors, particularly by Cruz (1941). 

Bratley and others (1931) studied the effect of 
poisoning dogs and rabbits with phenylhydrazine 
and pyrodin, and noted that these poisons produced 
changes in the cell size and shape, both anisocytosis 
and poikilocytosis being observed. Against these 
observations must be set the work of Lambrechts 
and Nizet (1943) who, in a paper devoted to this 
subject, reported no anisocytosis in the dog after the 
intravenous injection of phenylhydrazine. 

The effect on the cell membrane differs with the 
poison used ; Jung (1942) found no change in the 
membrane during dinitrobenzene poisoning, whereas 
with phenylenediamine all stages of a gradual 
destruction of the membrane could be seen under 
the electron microscope. 


Response of Cells of Different Ages 


The consensus of opinion is that Heinz bodies are 
only to be found in the mature erythrocytes, but 
using the light ground technique it is often almost 
impossible to distinguish between a late-stage 
reticulocyte and a mature cell containing smal 
Heinz bodies. Cruz (1941), 24 hours after the 
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injection of pyrodin into dogs and rabbits, in doses 
of 9 mg. and 14 mg. per kg. body weight respec- 
tive 'y, found inclusions in all the adult red cells but 
ne\ 2r in the reticulocytes. Grosse and others (1942) 
rey orted the formation of Heinz bodies in all the 
er) hrocytes of the circulating blood, but made no 
spc-ial mention as to whether they include reticulo- 
cyt-s or not, and Wilhelmi (1942) said that small 
bovies were formed in the young cells under the 
influence of glycoldinitrate. Ungricht (1938) des- 
crives two cases of methemoglobinemia, one due to 
nitroglycerine poisoning, the other to acetylphenyl- 
hycrazine ; in the first case Heinz bodies in the cells 
of the peripheral blood reached a maximum of 
23-5°4 and were also found in the bone marrow but 
“very seldom in reticulated erythrocytes”. In a 
case of splenectomized familial hemolytic jaundice 
32°, of cells containing Heinz bodies were seen in 
the peripheral blood, and 8-3% in the bone marrow. 

Moeschlin (1941) believed the absence of Heinz 
bodies in reticulocytes to be due to the fact that they 
take two or three days to develop in vivo, and this 
time is similar to that required for the maturation 
of a reticulocyte. This view conflicts with Lambrechts 
and Nizet’s (1943) experiment in which Heinz 
' bodies were formed in 60 to 80% of cells two to 
' three hours after the injection of phenylhydrazine. 
» Lambrechts and Nizet, however, were using more 
| massive doses than Moeschlin. 


Staining Characteristics of Heinz Bodies and their 
Distinction from Reticulocytes 


The appearance and staining characteristics of 
Heinz bodies are somewhat similar to those of 
reticulocytes, and it is more than probable that in 
the past these two structures have been confused. 
Various methods of distinguishing between them 
have been suggested: the size of the cell, the 
| appearance of the network or punctations, the 
| degree of staining, the more basophilic cytoplasm of 
the reticulocyte, and even digestion with ribo- 
nuclease, but the best method so far suggested is 
undoubtedly that of Lambrechts and Nizet (1943). 
This method consists of dark ground examination of 
a dried blood film stained with brilliant cresyl blue. 
Under these conditions the reticular substance shows 
up a clear yellow, the Heinz bodies brick-red, and 
the cell outline a dull wine-red. The staining is 
carried out and the film prepared in the same way as 
for routine reticulocyte counts. In our work the 
wet method of staining was used rather than that in 
which a film of blood is made on a dry film of stain 
on the slide, because we found that with this method 
a wet-mount preparation can also be examined, a 
sriall drop of stained blood being placed under a 
c verslip and sealed round with vaseline to prevent 
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evaporation. Although this wet mount has not the 
advantage of giving a permanent record that a dry 
film has, it does allow the examination of cells of an 
undistorted shape, so long, of course, as the stain 
used is isotonic ; also counting is less interfered with 
by the presence of dust particles or precipitated 
stain than is the case in the dry preparation. The 
dry, unmounted films keep quite well, or they may 
be mounted in cedarwood oil. 

If the illumination is good Heinz bodies can be 
seen in an unstained, fresh, wet preparation. Heinz 
himself demonstrated them by vital staining using 
methyl violet, and Ehrlich used a similar method. 
If a supravital staining technique using neutral red 
and Janus green is adopted the Heinz bodies take up 
the neutral red. They may be stained post-vitally 
by any of the usual basophilic stains: Nile blue, 
brilliant cresyl blue, Bismarck brown, azur 11 or 
neutral-red ; of these, brilliant cresyl blue and Nile 
blue seem to be the best. Dustin (1943) reports 
that Heinz bodies are also stained by acid dyes 
buffered to a low pH, and staining with these dyes 
may be carried out before or after fixation. Using 
panoptic methods of staining Heinz bodies do not 
show any basophilic properties, and, unlike the 
substance of the reticular network, they lose their 
basophilism on fixation. We have found it inadvis- 
able to counterstain, as is usually done in the routine 
reticulocyte method for staining for light ground 
examination, because the basic dye is often washed 
out of the Heinz bodies. 

The compounds which are known to produce 
Heinz bodies may be classed into the following 
broad groups: hydroxylamine ; aromatic nitrogen 
compounds of the nitro-benzene series ; aromatic 
nitrogen compounds related to aniline ; aliphatic 
nitro-compounds ; sodium nitrite ; sodium nitrate ; 
sodium chlorate ; naphthalene. 

It is not possible at present to make any com- 
parison of the activity of different substances which 
cause Heinz bodies owing to the varying technique 
and different compounds used by workers on the 
subject. Moeschlin (1941) tries to correlate the 
chemical structure of the various sulphonamides 
with their production of Heinz bodies and bacterial 
action. The work which has been done on the 
different groups is summarized in the appendix. 


Summary 


That Heinz bodies are a definite structure formed 
in the erythrocyte and not an artefact arising from 
the method of examination as has sometimes been 
suggested, would seem to be established by the mass 
of evidence now published. But this is about as far 
as that knowledge really goes. The biochemical 
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nature of Heinz bodies is still not fully understood, 
and with a more complete knowledge, insight into 
the chemical changes causing their production 
should be gained. 
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APPENDIX 


SUBSTANCES PRODUCING HEINZ BODIES 























| 





| se | Method of 
Substance | Author Animal | Dose | Adiesiaiteetion Remarks 
H -droxylamine | Heinz (1901) Rabbit | 0-25 g. | pi oe 
Friedstein (1911) Cat /|0-01 g. Ist day Subcutaneous | No change 
0-02 g. 2nd day ie No change 
| | | 0-05 g. 3rd day sn Heinz bodies 
rather larger 
| than a platelet 
| in cells and 
| free in plasma 
Hydroxylamine and _ | Friedstein (1911) | Cat | 0-1 g. pyrodin+ Subcutaneous | Heinz bodies in 
pyrodin | 0:02 hydroxyl- all erythro- 
| amine cytes 
| Dog | 0-05 pyrodin+(ist cs No change 
| day) 0-02 hydroxyl- 
| amine 
0:05 pyrodin+(2nd Subcutaneous | Large numbers 
day) 0-03 hydroxyl- intracellular 
amine Heinz bodies 
Aniline Heinz (1901) Cat 1 ml. _ (Paper not avail- 
able in this 
country.) 

Freifeld et al. (1937) Man — — — 

Moeschlin (1941) in vitro _— = —_ 

Toluenediamine Heinz (1901) Rabbit | 0-15 g. Subcutaneous — 

a and Solley | Rabbit | Amount not stated — — 

(1902) 
Netousek (1914) Guinea-pig —_— _ _ 
Dog — — -- 
Toluenediamine Friedstein (1911) Dog 0-05 toluenediamine+ | Subcutaneous | After 24 hours 
0-05 pyrodin Heinz bodies 
in cells ; none 
free 

Suzuki (1912) Rabbit | 0-08 pyrodin+ Intraperitoneal 

0:24 toluenediamine 
(twice) 

Hardwich (1912) Rabbit | 50 mg. each Intraperitoneal | Next day small 
bodies in all 
cells 

Kunkel (1912) Rabbit | 0-1 g. pyrodin+ Subcutaneous | Small bodies 

0-2 g. toluene- detected in 15 
diamine hours, in all 
cells in 24 
hours 
Phenylenediamine .. | Jung (1942) No details — ~- Appearance 
given under electron 
microscope 
Ethylaminobenzoate Heinz (1902) Rabbits — — cs 
(Anesthesia, 
benzocain) 
Paenylhydrazine Schmauch (1899) Cat — -— — 
Heinz (1901) Rabbit | 0:1 g. — — 
Dog 0-1 g. a _ 

Heinz (1902) Rabbit | 0-05 g — — 

Ungricht (1938) Man — — Accidental 
poisoning 

Strampelli (1930) — — —_ — 

Bratley et al. (1931) Dog 0-002 g. 2 days Subcutaneous | Heinz bodies 
seen on 4th day 

Rabbit | 0-0005 g. 2 days Subcutaneous | Heinz bodies 
| seen on 4thday 
Moeschlin (1941) in vitro | _ -_— | = 
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APPENDIX—Continued 





Substance 


| 
Author 


Animal 


Dose 


| Method of 
| Administration| 


Remarks 








Phenylhydrazine 


| 
| 
| 
| 
| 
| 


; Lambrechts et al. 
(1943) 


Dustin (1943) 


Sokolovskaya (1948) | 


Acetylphenylhydrazine| Schmauch (1899) 


(pyrodin) 


Acetanilide 
(antifebrine) 


Nitrobenzene 


Dinitrobenzene 


Trinitrobenzene 


Dinitrotoluene 
Trinitrotoluene 


Sulphonilamide 


Sulphapyridine 


Dimethyldiamide- 
diphensylsuphone 


Ethylnitrite .. 
Glycolmonitrate 


Glycol-dinitrate 
(glycol nitrate 
nitroglycol) 


Glycol dinitrate 


’ | Moeschlin (1941) 
| Richardson (1940) 


Heinz (1899) 
Zadek (1930) 


Bratley et al. (1931) 


Ungricht (1938) 
Cruz (1941) 


Schilling (1928) 


Ehlich (1896) 
Heinz (1901) 
Roehl (1890) 
Huber (1891) 
Freifeld (1937) 
von Bredow and Jung | 

(1942) | 
Jung (1942) 


Donner (1945) 

Rejsek (1944) 

von Bredow and Jung 
(1942) 

Freifeld (1937) 

von Bredow and Jung 
(1942) | 

Moeschlin (1941) 


Houstek (1947) 
Moeschlin (1940) 
Doering (1941) 
Wilhelmi (1942) 
Wilhelmi (1942) 


Wilhelmi (1942) 


Grosse et al. (1942) 








Dog 


in vitro 


Rabbit 
Cats 
Cats 
Man 


Dog 


Rabbit 
in vitro 


Man 


Dog 


Rabbit 
Man 


Man 
Rabbit 
Man 
Man 
Man 


Rabbit 


Cat 
Man 
Cat 


Man 


Mice 
in vitro 
Mice 
Man 
Man 


Man 
Cat 
Cat 
Cat 


| 20 mg.;kg. 
| 
} 
| 
| 
— 


| 0-02-0-15 g. 
| 0-02-0°3 g. 


0-002 g. 2 days 
0-005 g. 2 days 





Oral dose not given 


22-5-50 mg./ 


10 mg./kg. 





Intravenous 


| 
| 


Subcutaneous 


Subcutaneous | 


| Subcutaneous 


Subcutaneous 


Subcutaneous 





Heinz bodice 
60% of 
after 2 or 
hours, none 
left by 251 

Gives detailec 
results of 
counts 


| Accidental 


poisoning 
Heinz bodies 

seen on 4th day 
Heinz bodies 

seen on 4th day 


\Accidental 


poisoning 
Heinz bodies in 
all adult red 
cells after 24 
hours 
Accidental 
poisoning 


Appearance 
under electron 
microscope 


Clinical 
observations 

Clinical 
observations 


| No Heinz bodies 


found 

100% of cells 
contain Heinz 
bodies after 2 
hours 

Smallest dose to 
give 100% 
response 
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day 


day 
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: Method of 
Substance Author Animal Dose Adusialaivetion Remarks 
C lycol dinitrate . | Grosse et al. (1942) | Cat 46cm. gauze soaked! Percutaneous | Heinz bodies in 
| | in substance circulating 
| blood after 70 
| | hours 
| Cat 0-13 mg./I (20 p.p.m.) | Inhalation Moderate tem- 
porary blood 
| | | changes 
0-134 mg./1(21 p.p.m.)| Inhalation | Marked blood 
| | change 
| Jung (1942) a —- -— Appearance 
| | | under electron 
microscope 
Jitroglycerine . | Ungricht (1938) | Man — a Bee 
| Grosse et al. (1942) | Cat — — — 
Wilhelmi (1942) | Man -- — Factory workers 
Sodium nitrite | Moeschlin (1940) | Mice 0:01-0:04 g. Oral — 
| Subcutaneous 
Sodium nitrate Pulina (1942) | 2 = = oa 
| Heubner (1942) me | aes | on ~ 
Sodium chlorate . | Reis (1882) — — | — — 
Naphthalene | Zuelzer and Apt | Dog | 3,9, 12g. per animal | Orally Heinz bodies in 
(1949) | blood on 2nd 
| | | day 
Man '!3g. Orally Children sucking 





| 


moth-balls. 
Clinical 
history 
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STUDIES IN OCCUPATIONAL MORBIDITY: PART III 
BY 
- IAN SUTHERLAND, C. G. HARRIS, and A. SMITHERS 


From the Institute of Social Medicine, Oxford 


(RECEIVED FOR PUBLICATION FEBRUARY 2, 1950) 


The two previous papers in this series (Russell, 
Whitwell, and Ryle, 1947 ; Sutherland and Whitwell, 
1948) contained analyses of sickness and accidents 
among factory employees which were of sufficient 
gravity to cause absence from work of at least one 
day. The records for two industrial organizations, 
with a total of about 5,000 employees in 1946, were 
studied. Such records probably yield a reasonably 
complete picture of illness among the workers. 
But they are very far from being a complete record of 
accidents. The majority of accidents occurring in a 
factory are relatively trivial, and the employee is 
able to return to work immediately after first-aid 
treatment, or at latest the following morning. None 
of these minor accidents figure in the records 
analysed previously. Yet a study of them is well 
worth while. It is often providential whether an 
accident is slight or serious, and so the circumstances 
surrounding the trivial accident can shed some light 
on the causes and prevention of the graver one. 


Data 


Arrangements were made with the same two 
factories which cooperated in 1946 for the recording 
of each accident occurring at work which was 
reported to the factory surgery or first-aid posts. 
The details were entered at the factory upon a 
specially designed form, and the completed records 
were sent to this Institute at frequent intervals. 
An analysis of the findings and a brief report were 
made monthly to the safety engineers. The 
collection of data was started in June, 1947, and the 
present study reviews the main findings for the six 
months from July to December, 1947. During this 
period the average number of employees (excluding 
staff) in each factory was as follows. 





Males Total 
3,504 
781 


4,285 


Factory Females | 
214 | 


| 
117 | 





A 3,290 
B 664 
3,954 








Incidence of Accidents 


During the six months 5,292 accidents were 
reported from the two factories ; this represents an 
average rate of 20-6 accidents per 100 employees in 
the course of one working month. Table 1 presents 


TABLE 1 


NUMBER OF REPORTED ACCIDENTS PER 100 
EMPLOYEE-MONTHS 





Males Females 





Factory A 
Production 
Non-production 
All departments 

Factory B 
All departments 


17:0 12- 
11-4 > 
14-5 8: 
49-4 49- 











rates for the two factories separately by sex, and in 
factory A by the type of work. In factory B the 
accident rate among males was 49-4%, more than 
three times as great as that in factory A. The rate 
in factory B was equally high among females 
(49-1°%), and this rate was more than five times the 
corresponding figure for the other factory. This 
very substantial disparity in the frequency of 
accidents is accounted for by the different work 
undertaken in the two organizations. Factory A 
is concerned with the assembly of finished products, 
whereas factory B is primarily engaged in light 
engineering manufacture from raw materials. 

Table 1 also shows that in factory A the rates 
were lower among females than among males and 
lower in the non-production shops than among 
production workers. These differences are not 
surprising. Women are generally given rather 
lighter work than men in a factory, and such work 
would be expected to carry less risk of accident. 


Accident Rates in Different Departments 


A comparison of accident rates in different 
departments shows very clearly where the accidents 
are occurring, and the considerable extent to which 
the incidence is affected by the particular work 
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involved. Table 2 presents the rates in a selection 


of .epartments in the two factories. In factory A 
the accident rate among males ranges from 6:1 to 


TABLE 2 


NUMBER OF REPORTED ACCIDENTS PER 100 
EMPLOYEE-MONTHS IN CERTAIN DEPARTMENTS 
































| Department — Accident 
No. Employees Rate 
Fa tory A | | 
Males 3 134 39-8 
22 | 126 36-5 
30 52 31-8 
2 28 30-3 
29 130 24-9 
- 9 52 1-7 
25 40 7-2 
| 14 60 6-6 
| 23 131 6-1 
Females | 29 | 115 } 12-7 
| 23 | 41 | 1-6 
Factory B | | | 
Males | 24 | 41 125-6 
3 | 3 |. 
51 | 47 | 85-9 
| 10 | 33 | 22-6 
| ss | 3-4 
Females | 24 15 115-7 
6 | 47 24:3 
39-8 per 100 employees per month. In factory B the 


disparity between the highest and lowest rates is 
even greater : the range is from 3-4 to 125-6. 
Department No. 2 in factory A consists of appren- 
tices, who are nearly all aged under 20, and are very 
closely supervised. As part of this supervision the 
management insists upon the reporting of the 
slightest injury. Despite this tendency to swell the 
number of accidents reported, the rate of 30-:3% 
among the apprentices compares favourably with 
that of 34-7% for all males aged under 20, and is a 
tribute to the efficacy of the supervision. (Wise 
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training policies for apprentices will make a valuable 
contribution to safety in factories in the years to 
come.) Department 24 in factory B, with the 
highest rate for both sexes, is the press shop. The 
departments with low accident rates comprise 
occupations such as inspection (factory B, depart- 
ment 26) and dispatch (factory A, department 9). 
Age 

There is a definite trend in accident rate in 
each sex with the age of the employee, as is shown 
by Table 3. In each factory, despite the wide 
differences in average accident rate, the pattern is 
the same. The maximum rate is among those aged 
15-19 ; the rate decreases at first rapidly and then 
more slowly with increasing age. For each of the 
four groups of employees identified in the table 
the rate among those aged under 20 is about twice 
the average for all ages. 

This trend with age is quite different from that of 
sickness incidence rates, which were found in the 
earlier studies to be at a minimum in the age-group 
25-34 and to rise steeply with increasing age, the 
rate at ages 55 and over being double the rate at 
ages 25-34. Fig. 1 illustrates the contrast between 
the incidence of sickness and of accidents in 
factory A. 

This pattern in the accident rate is probably due 
not to a single factor, but to a variety. Any or all 
of the following influences may contribute: 
(a) Experience of the work; (6) the gradual 
hardening of the skin on the hands, which should 
protect workers to some extent from cuts and 
bruises ; (c) the development of a sense of respon- 
sibility ; (d) the fuller reporting of accidents by the 
younger employees. These are not listed in any 
particular order; it would be hard to assess the 
relative importance of these or other suggested 
influences. 


Day of Accident 


Table 4 shows the distribution of accidents 
according to the day of the week on which they 
occurred. In factory A Tuesday and Thursday 


TABLE 3 
NUMBER OF REPORTED ACCIDENTS PER 100 EMPLOYEE-MONTHS IN VARIOUS AGE-GROUPS 














Age in Years All Ages 
15-19 | 20-24 | 25-34 | 35-44 | 45-54 | 55 and over 
Factory A | | | 
Males... 34-7 | 164 164 | 149 | 113 9-5 14-5 
Females .. | 192 | 135 | s | 41 | 67 38 8-9 
Factory B | 
Males .. | 994 | 812 | 523 450 | 451 30:3 49-4 
Females .. 44 8 6| STZ | (S12 | 242 «| «(379 16-7 49-1 
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35 40 
AGE IN YEARS 
Fic 1 


were heavy days for accidents, while Wednesday was Time of Accident 
light. In contrast, factory B showed inconsiderable 


agg : The time of day when the accident occurred could 
variations between different days. y : ee 


not be recorded. However, the number of hours 
TABLE 4 between the start of work and the reporting of the 

NUMBER OF REPORTED ACCIDENTS ON DIFFERENT accident was obtainable, and it was hoped that this 
DAYS OF THE WEEK might give a rough indication of the effect of fatigue 

— on the liability to accident. The figures are pre- 

Day of Occurrence | Factory A Factory B sented in Table 5. They are complicated by the 
Menduy ms im 499 476 variations in working hours between different 
Tuesday os = 692 466 sections of each factory, and between different days 
Wednesday .. “i 441 424 of the week, but not sufficiently to obscure or to 
Thursday... . 614 | 481 render invalid the contrast between morning and 
Friday. . es ms 567 | 393 afternoon. It is clear that there is a much higher 
Saturday.. .. ms 145 710 rate of reporting of accidents in the morning than 
Sunday ae - 5 2 in the afternoon. Taking into account the lengths 
Not stated .. = 15 2 of the normal working periods, the afternoon rate of 
2.978 | reporting accidents is 30% lower in factory A and 
: 39% lower in factory B than the corresponding rate 














All accidents .. 
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TABLE 5 
NUMBER OF ACCIDENTS ANALYSED ACCORDING TO TIME OF REPORTING ON DAY OF OCCURRENCE 





Factory A 


Factory B 


| 





No. of 
Accidents 


No. of 
Accidents 





188 
378 
331 
356 
323 


354 
304 
313 
283 
266 


\O oo 
a 


| 


N= 
| 





247 
282 


250 
253 
199 

41 


Uk Wh 
. ie 
Am w 





\fter 5 (overtime) ee mS 
Not reported same day is 209 
Not stated = = ip 29 


After 6 (overtime) aes ss 3 
Not reported same day Le 45 
Not stated om a nea 1 





Total 2,978 


Total 2,314 





during the morning. This indicates that accidents 
occur more frequently during the morning than 
during the afternoon. It may well be that 
with a working day of nine hours the necessity 
for adaptation to the work at the beginning of the 
day causes more accidents than fatigue at the end. 

Although at both factories every effort is made to 
encourage workers to report accidents on the day of 
occurrence, some are reported later. In factory A 
the percentage of the recorded accidents for which 
the reporting was delayed was 7:0; in factory B it 
was only 1:9, 


Details of Injuries 


It was stated in the introductory paragraphs of 
this study that accidents causing absence from work 
on one complete day or more formed a very small 
proportion of the total accidents. The evidence 
for this statement is presented in Table 6. Accidents 
causing at least one complete day’s absence from 
work numbered only 16 (0-5% of the total) in 
factory A, and 24 (1:0% of the total) in factory B. 
There was no fatal accident in either factory during 
the period. 

TABLE 6 


ACCIDENTS ANALYSED ACCORDING TO INCAPACITY 
CAUSED 





Type of Accident Factory A| Factory B 





0 | 0 


Fatal .. 
Lost-time 
working day or more) .. 16 
Minor (less than one working 
day).. ae ve ye 


(one complete 





Total .. 





In Table 7 are listed the commonest types of 
injury. The totals of injuries in Table 7 exceed the 
totals of accidents given in earlier tables because 
some accidenis caused more than one injury. By 
far the most common injury was the cut finger, 
which accounted for approximately 35% of all 
injuries. Then followed bruised fingers, foreign 
body in the eye and foreign body in the finger, 
each type of injury accounting for 8 to 10% of all 
injuries. Cut hands accounted for about 5% and 
all the other groups were smaller still. 

There were some interesting differences between 
the factories. For example, in factory A there 
were more instances of foreign bodies in the finger 
than of bruised fingers, whereas in factory B bruised 
fingers outnumbered foreign bodies in the finger by 
nearly 3 to 1. Again, cuts appear to have been 
proportionately rather commoner in factory B, 
with the marked exception of cut heads. Burns and 
scalds were also relatively more common in factory 
B, but this is because the work requires far more 
handling of hot materials than the work in factory A. 


Sepsis 

It has already been mentioned that 7% of the 
recorded accidents in factory A were not reported 
on the day of occurrence, compared with only 2% 
in factory B. The effect of the delay is apparent 
from the numbers of injuries which were presented 
septic to the surgery. Table 8 contains the data. 
In factory A 79 injuries were septic on arrival at the 
surgery, and this represents 38% of all the accidents 
reported after the day of occurrence. In factory B 
11 injuries were presented septic, that is, 24% of all 
accidents not reported on the same day. It is 
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TABLE 7 
COMMONEST TYPES OF INJURY IN REPORTED ACCIDENTS 





| Factory A 


Factory B 





Nature of Injury Part 


Injured 


No. of | 
Injuries 


Percentage 
of Tota! 


No. of 
Injuries 


Percentage 
of Total 





Cut 

Bruise .. a 
Foreign body .. 
Foreign body .. 
Cut aa 

Cut = 

Burn, scald 
Bruise 

Bruise 

Burn, scald 
Bruise 

Cut : 

All others 


Finger 
Finger 
Eye 
Finger 
Hand 
Arm 
Finger 
Arm 
Hand 
Arm 
Leg 
Head 


1,072 
263 
290 


34:8 856 
297 
174 
107 
146 
104 
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| 
| 
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apparent that the habit of prompt reporting in 
factory B has a substantial effect on the incidence 
of sepsis in that factory ; whereas over 2:6% of 
accidents in factory A were presented septic, the 
figure for factory B was under 0-5%. 


TABLE 8 


ANALYSIS OF DELAY IN REPORTING ACCIDENTS AND WOUND 
SEPSIS 





| Factory A | Factory B 





! 
Number of accidents not | | 


reported on day of occur- 
rence 209 | 45 
Number septic when reported 79 ' 
Percentage septic when re- 
ported ae 
Percentage of all accidents 
septic when reported 


37°8 
2°65 


24-4 
0-48 





Summary and Conclusions 


1. An analysis has been made of all accidents 
reported to the surgeries of two factories from 
July to December, 1947. The average population 
of the factories was 4,285 (excluding staff). 


2. The number of accidents reported was 5,292. 
In factory A the number per 100 employee-months 


was 14-5 for males and 8-9 for females. In factory B 
the rates were 49-4 and 49-1 respectively. The 
difference is undoubtedly due to the different types 
of work undertaken. 


3. In each factory there was a definite pattern in 
the rates according to age, differing markedly from 
the age-pattern of sickness rates. They were high for 
the youngest workers and dropped, at first rapidly 
and then more slowly, with increasing age. 


4. The rate of reporting accidents was greater 
during morning than afternoon hours, suggesting 
that with a 9-hour day (approximately) the necessity 
for adaptation to work at the beginning of the day 
causes more accidents than fatigue at the end. 


5. The types of injury are analysed. 


6. In factory A 7% of the recorded accidents 
were reported later than the day of occurrence, and 
2:6% were septic when reported. In factory B the 
corresponding figures were only 2% and 0-:5%. 


~—e 


Russell, W. T., Whitwell, G. B., and Ryle, J. A. (1947). 
Journal of Industrial Scisee' 4, 56. 
Sutherland, I., and Whitwell, G. P. B. (1948). Ibid., 5, 77. 
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CLARENCE OLDS SAPPINGTON 
M.D., Dr.P.H. 


1889—1949 





The sudden death of Dr. C. O. Sappington on 
November 6, 1949, came as a great shock to his many 
friends who work in industrial medicine, the more so in 
view of his seemingly eternal vitality. 

Dr. Sappington’s eminence in industrial medicine 
resulted from inherent capacities, sound basic training, 
and many years of active practice in the field. At the 
Harvard School of Public Health in 1924 he was the 
first American to receive the degree of Doctor of Public 
Health in Industrial Hygiene. Recognition of his 
achievements led to his being selected in 1939 as the 
first recipient of the William S. Knudsen award for the 
most outstanding contribution to industrial medicine. 

After serving as medical director of large industrial 
concerns in California, Dr. Sappington became Director 
of the Division of Industrial Health established in 1928 
by the National Safety Council. The sound and well- 
informed advice he gave to member companies of the 
Council caused him to be much in demand for consul- 
tutions throughout the United States of America. His 
home was in Chicago, but his facility in lucid exposition 


led to his appointment as special lecturer on industrial 
medicine to some seven universities and medical schools 
in various States. Dr. Sappington’s international 
interests were shown by his serving as delegate to the 
International Hygiene Congress in Dresden in 1930, the 
International Congress on Accidents and Industrial 
Diseases in Geneva in 1931, and again in Brussels 
in 1935. 

Dr. Sappington was best known as a consultant in the 
medico-legal and preventive aspects of occupational 
diseases, and as editor of Jndustrial Medicine and 
Surgery, published monthly in Chicago. Over the years 
he was a prolific writer on all phases of industrial health, 
having been the author of over 200 papers on these 
subjects. Of his three books, “ Industrial Health— 
Assets and Liabilities *’ remains a most useful popular 
treatment of the subject, and ‘‘ Essentials of Industrial 
Health’? a comprehensive and authoritative textbook. 

Among the organizations with which Dr. Sappington 
was closely associated were the American Association of 
Industrial Physicians and Surgeons, of which he had 
just been elected a director; the American Industrial 
Hygiene Association, president of its Chicago Section ; 
the Ramazzini Society ; the Central States Society of 
Industrial Medicine and Surgery, of which he was 
president. For the Industrial Hygiene Foundation of 
America, Dr. Sappington conducted a nation-wide survey 
of industrial health departments and of health problems 
concerning women in industry. The American Medical 
Association Council on Industrial Health had appointed 
him as executive officer of the Committee on Workmen’s 
Compensation. Shortly before his death he was 
recognized as a specialist by the newly established 
American Board of Preventive Medicine and Public 
Health. 

The extent of Dr. Sappington’s contacts was disclosed 
in his column “ Dr. Pilgrim ** which appeared monthly in 
Industrial Medicine and Surgery. This chronicle gave 
an intimate insight into the wide diversity of persons 
and projects with which he was associated throughout 
his tremendously productive life. Dr. Sappington was 
always good company; a genial man, who kept his 
balance and his kindly disposition even when he lost 
his only son in the second world war. He loved good 
music and played the piano and the bass viol, accom- 
plishments which he kept up throughout his life. Both 
the warmth of his friendship and the injection of his 
dynamic personality into all that he did will be greatly 
missed by his friends everywhere. 

WARREN A. COOK 
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BOOK REVIEWS 


Industrial 
London : 


Nutrition. By Magnus Pyke. 1950. 
Macdonald & Evans. Pp. 212. Price 10s. 


Industrial nutrition is yet another term which reflects 
the modern trend in specialization. Specialization 
demands that more and more is known about man’s 
cardiovascular, nervous, alimentary, and other systems, 
of his phases of life, and less and less about man himself. 
The purist or indeed the practical man of medicine must 
ask himself can there be such a thing as industrial 
nutrition or industrial health? 1s it possible to consider 
as a Separate entity health or nutrition at work when 
both health and feeding depend so much on other factors 
which have no direct association with work? In this 
book the author has presumably used ‘“* industrial 
nutrition ” as a convenient term to cover the nutritional 
needs of different classes and types of worker. More than 
once he reminds his readers that man does not live by 
bread alone taken in the industrial canteen. ‘* Scientific 
methods can only be applied effectively to industrial 
feeding if the caterer has a thorough knowledge of the 
life and habits of the workers in their homes as well as at 
their jobs.” 

The opening chapters give a simple account of the 
calorie needs of adolescents and adults and those 
engaged on heavy and light work. On the whole, 
workpeople’s diets are not short of calories but rather of 
accessory food factors, particularly vitamin C in the early 
months of the year, when the caterer should bring out 
the bottled fruit and put watercress in the sandwiches. 
Because a man works in what is considered to be a light 
industry it does not follow that his physical effort is any 
less than that of a worker in a heavy industry. Further- 
more, in a single industry there may be groups of workers 
whose energy requirements differ widely. The author 
investigated mule spinners in the cotton spinning industry, 
an example of light work, yet mule spinners need more 
than 4,000 calories because there is hardly a moment 
during the day when they can stop walking. Again, men 
doing the same work have very different individual 
requirements which may vary by 100% or more from the 
average. Dr. Pyke emphasizes the need for flexibility 
in any system of communal feeding to allow for these 
individual and group differences. 

The chapters on feeding the night shift and adolescents 
are valuable because these two groups are not often 
considered specially. As Kleitman showed in “ Sleep 
and Wakefulness ** (1939, Chicago Press), there are in 
any work group a proportion who cannot change their 
physiological rhythm when they go on night shifts ; 
they do not fancy their food yet they need as many 


calories as they do on day shifts. They need to be 
tempted and not ignored when they complain about the 
canteen service. 

Adolescents need more to eat than any other class, 
with the exception of the heaviest industrial worker, 
and their needs for protein, calcium, and iron are 
particularly high. The only important point which the 
author does not stress is subsidizing the young workers’ 
meals. 

Other important chapters are those dealing with food 
wastage and effects of cooking, the significance of fat 
and the importance of meat in providing calories in a 
compact and attractive form. 

The practical note which runs throughout this simple 
but scientific approach to nutrition is emphasized in this 
sentence which should be taken to heart by all responsible 
for industrial canteens: ‘* Bad cooking and repellent 
surroundings are the most significant factors in causing 
failure of plans for industrial feeding to reach their 
desired nutritional aims.” Science without sense is 
useless. This is a well-written, practical, commonsense 
book on feeding industrial workers ; it considers the 
whole problem of how to get workers to use the canteen, 
the difficulty of overcoming local customs ; for example, 
the Durham miners swear that cheese is binding, yet 
they will eat quantities of it if they go to work in south 
Wales. The book does not, as the title may suggest, 
deal only with the specialized nutritional problems of 
workers engaged in hot heavy work, or exposed to the 
hazards of lead, T.N.T., and benzene. Written by an 
expert, not a specialist, it can be strongly recommended 
to doctor, student, and industrial caterer. R. S.F. S. 


Industrial Toxicology. First Edition. By Lawrence T. 
Fairhall. 1949. Baltimore: The Williams & Wilkins 


Company. London: Bailliére, Tindall & Cox. 
Price 46s. 6d. 


This book deals with all those substances used in 
industry that have or are suspected of having a toxic 
action. The layout of the material is clear and the style 
of writing simple and concise. There are no illus- 
trations. The first part of the book is concerned with 
inorganic substances and the second part with carbon 
compounds, and each is arranged with the chemical 
substances in alphabetical order. The characteristics, 
industrial uses, toxicity and methods of analysis of each 
substance are described in detail The book shows 
clearly how the present rate of industrial development 
has intensified the search for new materials. The 
substances produced have rapidly become indispensab ¢ 


Pp. 483. 
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BOOK REVIEWS 


1 many cases their properties still remain insuffi- 

ien y understood. The subject has become so complex 

» demand an authoritative and comprehensive 

ifti' g of the accumulated facts. The author modestly 

; that the merit of his book is to be found in the vast 

of information which research workers have con- 

ed to this subject. Dr. Fairhall himself has 

d no small part in such researches during the past 

years. He was responsible for the chemical studies in 

mous Harvard investigation of lead poisoning, 

he worked in collaboration with Aub, Minot, and 

ikoff. His knowledge and experience have enabled 

to present a concise and comprehensive dissertation 

he toxic effects of each substance discussed. The 

vledge gained both from animal experiments and 

} accidents in industry is clearly set out, and each 
ction of the book has a full bibliography. 

3ecause of the development of new alloys many 

etals, rare or unknown a few years ago, are now 

uming commercial importance. Dr. Fairhall sets out 

the evidence showing that so far no toxic effect has been 

discovered in workers handling cerium, gallium, indium, 

molybdenum, rhenium, titanium, tungsten, and zir- 

conium. On the contrary he has a good deal to say 

as to the toxic effects of beryllium, cadmium, osmium, 

platinum, selenium, tellurium, uranium, and vanadium. 

The speed at which new substances are introduced into 

industry is shown by the omission in this book of any 

reference to the alkylpolyphosphates such as diethyl- 

para-nitrophenyl thiophosphate, “‘ parathion”. These 


substances have come into extensive use as insecticidal 
sprays and many people feel that they are too deadly 
for safe handling in factory, greenhouse, orchard and 


market garden. There is also no mention of the toxic 
hazard connected with the use of dinitro-ortho-cresol as 
aweed killer. This book is both a reference manual and 
an up-to-date critical study of industrial toxicology. 
It will be of value alike to works chemists, works doctors, 
and physicians practising in industrial communities. 
The United States of America, which has lately pro- 
duced many books on industrial medicine, is to be 
congratulated on this superb contribution from a 
chemist who is nothing less than a master toxicologist. 
Great Britain owes Dr. Fairhall an even greater debt 
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than do his own countrymen because no book of this 
sort has ever been published in the British Isles. 
Donald Hunter. 


The Rheumatic Diseases. By G. D. Kersley. With 
a Foreword by Sir Francis Fraser. 1950. London: 
Wm. Heinemann. Pp. 143. Price 15s. 


The third edition of this concise and readable book 
includes among its revisions and additions a valuable and 
simple survey of steroid chemistry and of the association 
of cortisone with the rheumatic diseases. The subject 
matter throughout is interesting and clear, and the 
reader is shown how slowly but surely recent research is 
correlating all the various and multiple factors at work 
in the causation of these abstruse and important diseases. 

The subject is not dealt with from any narrow or 
specialist angle. All lines of approach are reviewed 
including surgical, biochemical, chemotherapeutic, and 
psychological methods of treatment. The tone is 
moderate and conservative. Focal sepsis is still deemed 
worthy of some consideration, although this aspect of 
rheumatism must in the past have hindered as much as 
helped research. Physiotherapy and spa treatment are 
not credited with any great magic, but are shown to be 
helpful not only physically but psychologically. The 
use of surgery in rheumatoid and osteo-arthritis is 
convincingly and plainly described, and the meaning of 
the various surgical terms simply explained. 

In a book of this nature controversial matter is better 
avoided. Therefore the author wisely omits a detailed 
survey of many of the battles which have raged over the 
question of the prolapsed intervertebral disc. He prefers 
to think that there may still be room for the old concept 
of lumbago. Similarly with fibrositis, he does not side 
with those theorists who regard this as a mythical disease 
which will gradually disappear as knowledge grows. 
Nevertheless with great fairness he admits the scarcity of 
pathological evidence for its existence. At the moment, 
this attitude appears to be the balanced one. Only the 
future can show how far it is wrong or right. 

From the industrial aspect, rheumatic diseases are of 
great importance, and all industrial medical officers will 
find this book a valuable work of reference. 

G. P. B. W. 





PROCEEDINGS OF THE ASSOCIATION OF INDUSTRIAL 
MEDICAL OFFICERS 


FIFTY-SEVENTH MEETING 


The 57th meeting of the Association was held at 
the London School of Hygiene and Tropical 
Medicine on October 29, 1949, when the speakers 
were Dr. D. G. Blair, and Dr. F. Pygott, who gave 
a paper on “‘ The Radiological Appearances of 
some Gastro-intestinal Conditions.” 


Dr. Pygott’s paper was devoted to the consideration 
of the radiological appearances in patients referred 
for examination on account of dyspeptic symptoms. 

It was important to realise that dyspepsia might result 
from abnormalities outside the alimentary tract, as, for 
example, cerebral tumour, pulmonary tuberculosis, and 
bronchial carcinoma. 

For the purpose of discussion the gastro-intestinal 
causes were grouped according to the leading symptoms. 

The first group considered was that characterized by 
the vomiting of mouthfuls either soon after or rather 
later after the food had been swallowed. Slides illus- 
trating pharyngeal pouch, simple cesophageal stricture, 
carcinoma of the cesophagus, and achalasia were shown. 
When the patient complained in addition of substernal 
discomfort a fresh series of possibilities had to be kept 
in mind; these were peptic ulcer of the csophagus, 
peptic oesophagitis, partial thoracic stomach, and 
diaphragmatic herniation of the stomach. Any of these 
might present with a history of hematemesis. 

The common remittent forms of dyspepsia due to 
ulceration of the stomach and duodenum were then 
considered. A graph showing the incidence of gastric 
and duodenal ulcer in the sexes was shown. Duodenal 
ulcers were found to be about four and a half times as 
frequent in men at any age. Gastric ulcer was about 
twice as common in men under 50 as in women, but 
thereafter the ratio dropped towards equality. Gastric 
and duodenal ulcers occurred together in roughly 6% 
of the series. The radiological diagnosis depended on 
the demonstration of the ulcer crater which was usually 
on or near the lesser curvature of the stomach, or in the 
first part of the duodenum. Examples of ulcer craters, 
multiple ulceration, and the different deformities resulting 
from fibrosis associated with ulceration were shown. 
Some of the complications of peptic ulcer were also 
illustrated. 

Dyspepsia due to gall stones was discussed with 
examples of opaque and non-opaque stones in func- 
tioning and non-functioning gall bladders. 


The difficulties encountered in the diagnosis of 
carcinoma of the stomach were given consideration, and 
slides of neoplastic ulcers shown and contrasted with 
simple ulcers having similar general appearances. Slides 
of malignant leather-bottle stomach and encephaloid 
carcinoma were also shown. Two cases illustrating very 
slow progress in neoplasms over several years were 
demonstrated, the point being that a long history did 
not necessarily exclude a growth. 

Brief consideration was then given to the part of 
radiology in the diagnosis of carcinoma of the pancreas. 
Slides revealing the displacement of the stomach and 
duodenum by growths in the pancreas were shown. 

The relationship between gastroscopy and radiology 
in the diagnosis of gastric conditions was alluded to, 
stressing the fact ‘that the two methods were comple- 
mentary and not in any way mutually exclusive. 


FIFTY-EIGHTH MEETING 


The 58th meeting of the Association was held at 
the London School of Hygiene and Tropical 
Medicine on January 27 and 28, 1950. The proceed- 
ings opened with a symposium on “ Illumination 


in Industry : 
Conditions ”’. 
The first speaker was Mr. H. C. Weston, Director 
of the Group for Research in Occupational Optics, 
M.R.C., and Fellow and Past President of the 
Illuminating Engineering Society, who gave a paper 
on some “ User Objections to Fluorescent Lighting”. 
Mr. J. Minton, F.R.C.S., ophthalmic surgeon to 
the Hampstead General Hospital, followed and 
spoke of radiant energy and its effects on the eye. 
Mr. Minton’s paper is summarized as follows. 


Some Aspects of Modern Lighting 


The visible rays occupy only a small portion of the 
radiation spectrum. The whole range of electro-magnetic 
radiations extends from the long electro-magnetic waves 
used in wireless and industrial high-voltage currents to 
the short gamma rays emitted from uranium, radium, 
and also during nuclear disintegration of atoms. Next 
to the electro-magnetic waves are the infra-red rays, 
which are generated by heated bodies (metal, glass) and 
are a source of danger to the eye in foundries and g!ass 
factories. 

The long infra-red rays are mostly absorbed by the 
cornea. The short infra-red rays are transmitted through 


148 


PRO 


the co! 
of thes 
rays, V 
increas 
overhe 
cooied 
hand, 
infra-t 
the fol 
is fou 
and fi 
absor' 
generé 
lating 
The 
of th 
of bi 
visior 
rays 1 
Th 
by th 
small 
and | 
chem 
whic! 
sever 
viole 





AL 


IS of 
1, and 
with 
Slides 
1aloid 
very 
were 
y did 


rt of 
creas, 
| and 


ology 
d to, 
mple- 


PROCEEDINGS OF THE ASSOCIATION OF INDUSTRIAL MEDICAL OFFICERS 149 


the cornea and are absorbed by the lens ; a small part 
of these rays, however, reaches the retina. The infra-red 
rays, when absorbed by the tissues of the eye, cause an 
increased activity in the tissue cells, and with it an 
overheating of the tissues. The cornea, which is air- 
cooled, suffers from no ill effects. The lens, on the other 
hand, when overheated through absorption of the short 
infra-red rays, undergoes marked changes resulting in 
the formation ofa cataract. This form of‘ heat cataract” 
is found amongst glass blowers, chain makers, foundry, 
and furnace workers. The iris and the ciliary body also 
absorb a good deal of the short infra-red rays ; the heat 
generated in these tissues, however, is lost to the circu- 
lating aqueous. 

The visible rays of the sun pass through all the media 
of the eye, and on reaching the retina set up a series 
of biochemical changes which the brain interprets as 
vision. ‘An excessive exposure of the eye to the sun’s 
rays may cause pathological changes in the eye. 

The short and the long ultra-violet rays are absorbed 
by the cornea and the ocular conjunctiva, and only a very 
small amount of ultra-violet rays reaches the aqueous 
and the lens. The short ultra-violet rays set up bio- 
chemical changes in the conjunctiva and the cornea 
which manifest themselves after a latent period of 
several hours as conjunctivitis or keratitis. These ultra- 
violet rays are present in high quantities in welding arcs 
(gas and electric welding), and are responsible for the 
“arc eye ’’ which is extremely common amongst welders. 

The gamma rays are of very short wave length ; they 
penetrate the tissues of the eye and have a direct action 
on the lens, causing the formation of a cataract. Vascular 
changes are also set up in the iris and the ciliary body. 


Only those diseases of the lens and retina which 
occur among glass and furnace workers, welders, 
and others exposed to excessive radiation at their 
work, were considered by the speaker. The subject 
was discussed under the following headings. 


‘* Glass-blowers’ Cataract” and “‘ Heat Cataract ’’.— 
Both types were discussed. The former, an occupational 
disease common 40 years ago in the glass industry, is, 
owing to the introduction of modern machinery, greatly 
diminished in incidence in Great Britain today, but from 
recorded figures it appears very little is being done to 
check the development of “‘ heat cataract’ in the metal 
industry. 


Eye Hazards in Electric and Gas Welding.—The effect 
on the eye of ultra-violet and infra-red rays in the 
welder’s arc was described, and also the incidence of 
lens opacities and retinal burns among welders. 


Eye Injuries due to High Voltage Currents.—Burns of 
the body by high tension electric currents are known to 
be sometimes followed by the formation of cataract in 
one or both eyes. A recent case of “ electric cataract ”’ 
was described. This followed severe burns of the body 
from a short circuit of 6,600 volts, lens opacities appear- 
ing in the workman’s right eye four months after the 
accident, and similar opacities in the left eye developing 
20 months later. A description was also given of a case 
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of “‘ cedema of the macula” in a workman who was 
exposed to a powerful flash from the switch gear of an 
electric generator. 


Dr. J. G. Billington, Medical Department, the 
General Electric Co. Ltd., Witton, Birmingham, 
gave a paper on “ Experience in the Factory with 
Reference to Lighting Conditions”’, an abstract of 
which is as follows :— 


Dr. Billington spoke of his experience in a large 
engineering works during the years of war and since that 
time. Examples of the troubles which occurred during 
the years of war, and those caused particularly by the 
blackout were given. Thus, a number of. girls were 
required to read meters which by reason of the glare 
from the reflection of the glass covers on the meters caused 
Strain in the worker. The difficulty was corrected by 
installing individual strip lighting shielded so that no 
light fell on the worker’s eyes and minimised glare by a 
piece of blue cellophane. Eye strain was also experienced 
by tool makers whose work was unevenly lit from 
overhead electric lights after the blacking-out of the 
roof lights. Whitewashing of the wall increased its 
refractive powers and enabled the workers to carry on 
without further difficulty. Similarly, some large power 
presses which had formerly been illuminated adequately 
by natural means were not well lit by overhead electric 
lights. Local lighting of the adjustable type led to a great 
improvement in working conditions. Workers using 
grindstones fitted with safety glass shields complained 
that the glass reflected the overhead light and so work 
could not be done properly. The remedy was to fit local 
lighting which shone underneath the glass shield on to 
the grindstone. It was difficult to persuade foundry 
workers to wear protective goggles, and it was found 
that the workers objected to them because the intensity 
of light was cut down to such a low level and anti-dim 
devices did not prevent steaming of the lenses. The 
difficulty has been partially overcome by the wearing of 
large safety glass spectacles with large side pieces which 
do not appear to get misty. 

Fluorescent lighting properly spaced reduced glare 
from fine copper wire used in coil winding. A preliminary 
visual test to exclude unsuitable persons is important 
as it takes at least six weeks’ training to fit a girl for 
this work. 

Fluorescent lighting was also used in an inspection 
room where shining small brass and steel components 
were inspected against a steel table. Matt pastel shades 
for the walls of the room also improved the morale of 
the workers considerably. The removal of the blackout 
at the end of the war exposed the drabness of walls and 
ceilings, and the foundry workers were much impressed 
by the transformation after cleaning and painting. 
Attention to these matters means improved recruiting in 
the present difficult state of the foundry industry. 

Workers will willingly keep a place clean once it has 
been cleaned up for them. Local lighting and general 
overhead lighting is required in shops where sedentary 
work involving the handling of small articles is carried 
out. Clean walls decorated in light pastel shades also 
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add to the efficiency of the lighting and the spirits of the 
workers, but careful planning of work is also required to 
prevent unnecessary moving by the operators and 
unnecessary fatigue. Proper seating is needed and 
should incorporate a foot rest. ‘“‘ Music while you work ” 
is also a help. 

Not all the improvements mentioned have been due 
to the Medical Officer of the factory and enlightened 
management. The new type of foreman, and the fine 
work of the highly trained Safety Officer, all play their 
part. But the medical officer has a great, and indeed a 
unique, part to play in fitting the worker for the job, 
in encouraging those other members of the team as they 
strive to improve conditions, and to explain to the 
workers the objects of the plans and changes proposed 
and carried out by management. 


A dinner was held at the Abercorn Rooms on 
January 27, when Dr. J. M. Morris gave an address 
entitled ‘“‘ Men at Work”. An interesting discussion 
followed and members who took part in this were 
Drs. O’Dwyer; Robinson (Manchester); Tyrer 
(Merseyside) ; Herford (Slough) ; and Dr. Hayden. 

The meeting was continued on January 28, 1950. 

Dr. L. G. Norman opened the proceedings, and 
said that the Association had been very fortunate 
in obtaining the services of several speakers, who 
would talk on various aspects of canteen manage- 
ment. He welcomed the representatives of canteen 
managements. 


Dr. Robert Sutherland, Director and Medical Adviser 
of the Central Council for Health Education, spoke on 
** Education of the Food Handler ”’. 

Dr. Sutherland said that he would attempt to outline 
what he thought should be taught the food handler, 
and how it should be taught. First, he quoted mortality 
Statistics due to dysentery or food infection, certified as 
food poisoning. Secondly, there was the problem of 
deaths caused by tuberculosis-infected milk. Thirdly, 
he gave figures of infant deaths from diarrhoea and 
enteritis. These children probably became infected 
through adults who without. illness harboured some 
organism which was innocuous in the adult’s experienced 
body but was dangerous to the child. There was no doubt 
that gastro-enteritis of varying degrees of severity was 
very widespread; with our existing habits, gastro- 
enteritis would be serious were our climate not a tem- 
perate one. 

First, it was necessary to see which people were the 
potential source of danger: people with infections of 
nose and throat, discharging ears, sores in any form, 
or with any form (however mild) of enteritis, and to take 
special precautions. There should be a sense of responsi- 
bility and a knowledge of the means by which infection 
was spread. Vermin, flies, and even the domestic cat, 
could transmit infection. 

Next, the food handler should be taught to recognize 
the vital importance of temperature and time in causing 
multiplication. If food did become infected, the organ- 
isms must not be given the time or the temperature to 
multiply to dangerous numbers. 
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How was this to be done? It was obviously a matter 
for education. The food handler must be made to feel 
that it was his personal responsibility. No one could 
constantly watch the food handler except himself. He 
must keep constant guard on his actions and set a high 
standard of procedure and personal behaviour. An 
attempt should be made to get the food handlers or their 
accredited representatives to agree that they, as well as 
management, had a problem. He was very much in 
favour of the group discussion technique. Although this 
was fundamentally an educational procedure in which 
people themselves must participate, there must be a 
certain amount of didactic teaching. The people at 
supervisory level should have thorough instruction in 
basic principles of food hygiene. A sense of balance 
must be preserved otherwise it might appear that undue 
stress would be laid on things which obviously were not 
dangerous, and the audience would go away not knowing 
what it was all about. An outline of such a course could 
be obtained from the Central Council for Health Educa- 
tion, also three film strips.* A number of directors of 
public health laboratories throughout the country were 
prepared to give lectures and demonstrations. These 
demonstrations should be followed up, as there was a 
steady turnover of staff in the canteen industry. Arrange- 
ments should be made for staff to visit a central canteen 
for a demonstration of techniques (which would show 
what was right as, well as what was wrong), and an 
opportunity given for serving staff, washing-up staff, 
and so on, to discuss their problems. Posters should 
be shown in canteens, leaflets distributed, and an 
occasional filmt show arranged. Valuable education 
could be carried out by the medical officer, the nurse, and 
the canteen supervisor, who all had the opportunity of 
informal teaching, and would result in a reduction of 
the transmission of infection. 


Miss Johnson, Deputy Chief Inspector of Factories, 
spoke on “ Responsibility of Management for the 
Industrial Canteen ”’. 

Miss Johnson said that the food eater, as well as the 
food handler, needed education in hygiene. Her job was 
not so much with the food handler as with the background 
in which food handling was carried out. The canteen 
had come to stay, and had established itself as an 
integral part of the modern factory organization. When 
considering the position of canteen management, the 
rapid and great growth of canteens and the complete 
change of attitude of the majority of employees towards 
canteens should be borne in mind. 

Before 1939 there were a number of firms with can- 
teens. In 1941 it was known that there were something 
over 1,000 such firms ; they were the more progressive 
firms with high standards, and the canteens were part 
of their welfare scheme. The Canteens Order was made 
in 1940, under which the Chief Inspector had powers to 
direct any factory owner employing over 250 people to 
set up a canteen in or near the factory, and had the 
power to give him notice of the ways in which the canteen 
was considered unsatisfactory, and to say that he should 





* Cost of film strips is 15s. each. 
t Two films were available from the Central Office of Information. 
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increase the size of his canteen, the equipment, or the 
services. Very few notices had been served. Persuasion 
was used, rather than legal action in the Courts. 

In some factories, where dangerous processes took 
place, the employees were excluded from the work room 
during meal times. The provision of a mess room for 
the warming-up of food and the making of tea was 
required, and the employer was held responsible to see 
that this was carried out. 

The Factory Department had always taken the line 
that the canteen was part of the factory, and the employer 
had the responsibility for seeing that this was up to 
Factory Acts standards. In some de-rating cases, certain 
canteens had been held to be factories themselves. This 
is a somewhat difficult legal field, but in general the 
employer takes responsibility for the canteen. The respon- 
sibility of management under the Food and Drink Act, 
1938, was not from the angle of general working condi- 
tions of those employed, but of prevention of contamina- 
tion of food by requiring adequate ventilation and 
washing facilities etc. 


Dr. B. Winterton, Assistant Medical Officer to 
the London Transport Executive, gave an account 
of the canteens under the control of the London 
Transport Executive. 


Before the war there were approximately 120 canteens 
and 800 canteen employees; today there are 180 
canteens and 2,318 canteen workers employed in them. 
Most of the canteen users are on shift work and some on 
night work so that three-quarters of the total number of 
canteens are open 24 hours a day and most while open 
are continuously serving meals or snacks. There are no 
regular meal hours although there are peak and slack 
periods. Canteen workers are themselves therefore on 
shift work with periodic week-end duty. 

Only applicants for canteen work selected by the 
Welfare Department are presented for medical exami- 
nation. Over a three-month period, 916 people applied, 
mostly women, but some men were included in this 
number. Of these, 15% declined employment for various 
reasons. The Medical Department saw only 35% of 
the original applicants and failed to pass 23% of those 
they saw. Ultimately, of the original 916 applicants 
only 249, or 27% actually started work. 

The objects of the pre-employment examination are 
to ascertain the individual’s fitness for the job and to 
assess his fitness as it may affect the canteen user or the 
food consumer. The first is mainly a question of medical 
diagnosis, and viewed in the light of the particular 
circumstances and hazards of the job a fairly high 
standard of binocular vision is required, and defective 
vision accounts for nearly 20% of those medically 
rejected. 

Whether the fitness of a canteen worker may affect 
the consumer depends on the risk of the worker trans- 
mitting communicable diseases and the risk of the 
transmission of “* non-specific infections”’. The most 
significant communicable diseases are pulmonary 
tuberculosis and the enteric fevers. To exclude pul- 
monary tuberculosis the ideal is to have a chest radio- 
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graph at the pre-employment examination of all canteen 
workers, but when very large numbers are involved this 
is impracticable. X-ray equipment is available, however, 
and radiographs are taken when indicated by clinical 
signs, physique, or history. Healed cases of pulmonary 
tuberculosis should be excluded from canteen work as 
the risk of subsequent breakdown is too great. 

Bacteriological examination of the stools is necessary 
to exclude the carrier in the enteric group. This is 
impracticable for large numbers and disclosure of the 
possibility depends on the history of the patient. If there 
is a history of typhoid or paratyphoid the prospective 
canteen worker should not be employed until a satis- 
factory pathological report has been obtained. They 
must also be willing to submit to further periodical 
examination. The communicable non-specific infections 
include dental sepsis with or without gingivitis, accounting 
for about 17% of medical rejects ; otorrhoea accounting 
for some 8% of rejects ; chronic respiratory conditions 
with cough and chronic tonsillitis, 4% ; habitual finger 
and nail biters, 5% ; chronic unwashed, 4% ; blephar- 
itis, 2% ; dermatitis, 2%. The total shows that 42% of 
all medical rejects of canteen workers fall in this group, 
the figures being taken over a three-month period. 

In addition to the two groups dealt with, the dull or 
backward person and the latent and incipient psychopath 
have to be considered. The dull and backward are 
unsuitable as canteen workers as they are incapable of 
learning the ordinary procedures of hygiene and safety 
in a canteen. Intelligence tests are not used and rejection 
on the ground of mental dullness alone is not made 
unless it seems obvious. Frequently, however, there is 
some other hygienic or medical condition present which 
justifies rejection. The incipient psychopath is unsuitable 
in a canteen on account of the effect he has on his 
fellow workers. The diagnosis is usually well indicated 
in the history, and together with their general demeanour, 
is sufficient evidence to warrant their rejection from 
employment. Over the same three-month period 8% 
have failed on these grounds. 

Examination should be comprehensive as an eminently 
sanitary and superior exterior often camouflages a 
deplorably unhygienic condition. The hair of women 
is examined for pediculosis capitis ; 2% were found to 
suffer from this condition. The mouth, teeth, ears, 
hands, and feet are all individually examined, and above 
all a detailed and careful history is invaluable as a 
pathfinder to the examiner. 


Dr. Alec Lerner, medical officer, Messrs. Marks 
and Spencer Ltd., spoke on ‘“ Hygienic Food 
Handling ”’. 


Dr. Lerner regarded hygienic food handling as a 
combined operation involving various factors, none of 
which may be neglected without seriously lowering the 
standards. These factors are persons, foodstuffs, service 
hygiene, equipment, premises, and vermin control. 

Good human relations are essential, and the success 
of a hygiene campaign is a measure of the human 
relations which exist between the staff and the manage- 
ment. 
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People in responsible positions in an organization 
must be genuinely interested and seen to be interested 
in promoting clean conditions. This can be shown by 
periodic inspections of kitchens and food premises, by 
commenting on the state of the cleanliness, by encourag- 
ing people and making it possible for them to carry out 
the rules and regulations. Platitudes are not enough ; 
where necessary the supervisor should set an example 
by rolling up his sleeves and getting down to the job 
himself. , 

Macroscopic rather than microscopic cleanliness 
is emphasized. A visibly clean, shining kitchen is a less 
likely place for food contamination than one which is 
drab, has stains and specks on the walls and ceilings, 
the accumulated debris of many meals mouldering in 
cracks in the service tables, the dust and dirt of ages 
accumulating behind stoves ‘or underneath cupboards, 
smoky windows, dirty window ledges, and the like. A 
clean, bright, spotless kitchen is an important condition 
for clean food handling, and disinfectants and germ 
killers are no substitute for elbow grease in achieving this 
state. It is difficult to keep a kitchen clean which contains 
an assortment of cupboards, tables, chairs, bins, mixers 
and other odds and ends of equipment, all serving as 
dirt traps. Too much equipment complicates cleaning 
problems and makes what is sometimes inadequate 
kitchen space less adequate thanever. The most hygienic 
kitchens are those which contain only necessary equip- 
ment, and this should be well constructed, free of dirt 
traps, freely movable and easily cleaned. 

The use of cupboards with closing doors is discour- 
aged as they tend to become receptacles for obsolete 
equipment and other bits and pieces. Open shelves on 
which articles can be laid out and quickly inspected are 
preferred ; at night, they can be covered with muslin 
gauze until required the next day. 

Next to personal hygiene, the proper care of foodstuffs 
is the most important factor. The following points 
were specially mentioned :— 

It is undesirable for many reasons, particularly from 
the storage point of view, that canteens should carry 
large stocks of food. Merchandizing of food ona day- 
to-day basis should be encouraged, as freshness and 
quality are an integral part of food hygiene. Refrigerator 
space also becomes more adequate when food is bought 
daily. 

A vermin-proof food safe is indispensable for any 
canteen, and this should be situated in a cool place 
accessible to the kitchen and used properly. Refrigera- 
tors are often much abused, and clear directives on which 
foods may or may not be stored in them should be 
issued. 

Vermin control is another very important matter. 
This is divided into two categories, flies and insects in 
the one, and rats and mice in the other. For the elimina- 
tion of flies and insects, the best results can be obtained 
through an organized anti-fly campaign. Aanti-fly 
measures involve : (1) The correct storage of foodstuffs ; 
(2) the screening of windows which look out on badly 
infested areas ; (3) the use of insecticides, and (4) the 
elimination of breeding sites which calls for clean yards, 
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well constructed swill and rubbish bins and clean 
surroundings. 

The problem of rats and mice has been tackled by 
concentrating on correct food storage, by providing 
vermin-proof food stockrooms, and contracting for a 
regular de-ratting service. Bits of food should never 
be left about. In the field of vermin control as well as 
in other fields of hygiene invaluable help and advice is 
received from the local medical officers of health and 
Sanitary inspectors. 

By service hygiene is meant the application of the 
rules of cleanliness to “‘ service’. From the cleanliness 
of tables, cutlery, plates, in the canteen, staff are justified 
in drawing conclusions as to the seriousness of a hygiene 
campaign. Nobody likes to sit down at a messy table 
where the remains of a previous occupant’s meal are 
still in evidence, neither do they like to receive food from 
the hands of an untidy drab-looking person. Gay 
surroundings are as much a part of hygienic food hand- 
ling and equally as important as a good refrigerator. 

The personal hygiene of food handlers is the most 
important factor in clean food handling. By means of 
lectures, demonstrations, posters, and other techniques 
of training an attempt has been made to convey certain 
ideas and have certain rules and practices adopted. No 
compulsory measures have been made and reliance has 
rather been placed on the willing cooperation of the 
staff. Attractive uniforms and muslin hair covers have 
been supplied, and a religion has been made of clean 
hands for which purpose wash-basins and individual 
hand towels are provided. 

The most important lesson that has been learnt in the 
campaign for hygienic food handling is that good human 
relations and the genuine concern of people at all levels 
is an indispensable condition of success. 

Those taking part in the discussion which followed 
were Drs. Keatinge, Blood, Terry, Critchley, Kephalas, 
Corbett, Norris, and Mr. Bridgeland (a catering man- 
ager). 


London Group 


Chairman : Dr. M. L. Dobbie Bateman, 
Messrs. Harrods, Ltd., 
Knightsbridge, S.W.1. 


Hon. Secretary : Dr. R. E. W. Fisher, 


Chief Medical Officer, Metropolitan Division, South 
Eastern Gas Board. 


A meeting of the London Group of the Associa- 
tion was held at the London School of Hygiene and 
Tropical Medicine on November 10, 1949. Dr. 
M. E. M. Herford, of the Slough Industrial Health 
Service, read a paper on the Service, and Dr. J. L. 
Tombleson one on the Bedford Engineers Medical 
Service. 

A further meeting was held at the Enfield Rolling 
Mills on January 12 at 3 p.m., when Dr. W. G. S. 
Pepper demonstrated his system of records. 
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After the meeting members attended a dinner 
at Pimms in Poultry, E.C., where Mr. George 
Allison, late secretary-manager of the Arsenal 
Football Club, spoke on his experiences in the 
field of sport. 


Merseyside Group 


Chairman : Dr. E. Holland, 


Mersey Docks Medical Services, 
Dock Office, Liverpool, 3. 


Hon. Treasurer : Dr. F. A. Wilson, 


Alfred Holt & Co., 
India Buildings, Liverpool, 2. 
Hon. Secretary : Dr. F. H. Tyrer, 


Lever Brothers, Port Sunlight Ltd., 
Port Sunlight, Cheshire. 


A Clinical Meeting was held at the David Lewis 
Northern Hospital on February 9, 1950. 


Dr. Pemberton spoke of respiratory disease in industry 
as it was seen in the employees of Bibby’s shipping line. 
Bronchitis and emphysema were the principal respiratory 
disabilities encountered. There was no evidence that 
dust aggravated bronchitis, although it undoubtedly 
caused coughing. Open-air work and exposure to cold 
did not appear to be harmful. 

The Collison inhaler for the administration of aerosol 
penicillin was demonstrated, and a physiotherapist gave 
a demonstration of breathing exercises, designed chiefly 
to assist expiration. 

Dr. A. Thelwall Jones then spoke about the job- 
placement of cardiac cases. In industry degenerative 
lesions accounted for the vast majority of cardiac cases. 
These fell into two main groups; the benign hyper- 
tensives, for whom it was felt no special restrictions were 
indicated ; and those who have recovered from coronary 
thrombosis. Many of the latter are able to continue for 
years without any restriction of their activities, but 
cannot be rehabilitated to a hard labouring job. An 
individual assessment is always necessary, and he felt 
that a periodical overhaul in a heart clinic was to be 
preferred to an examination in the works surgery. 

Dr. Watson gave a survey of the work of the Industrial 
Medical Clinic, which since April, 1948, had assessed 
187 cases referred by the Ministry of Labour. Three 
doctors and a D.R.O. worked in the clinic. Full clinical 
examination, and any special examinations felt to be 
necessary were followed by an assessment of disability 
on the Ministry of Labour form, whose emphasis was 
on function. 

Dr. Watson gave an analysis of the cases according to 
the type of disability, and of the placement figures. He 
stressed that the value of the figures was limited by the 
fact that they did not represent a random sample of the 
population, but were a group selected by the Ministry 
of Labour on account of doubt as to the nature or extent 
ot their disability. 
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Dr. Fox then spoke on diabetics in industry. He 
differentiated two types of diabetics : (1) Those with an 
early age of onset and classical symptoms, with aceton- 
uria, who required insulin, and when stabilized were 
fit for any type of work, except shift-work. Hypo- 
glycemia was often due to excessive and unaccustomed 
physical effort, and it was always advisable to warn a 
diabetic worker’s foreman of this danger. (2) Those with 
an age of onset after 50, where the glycosuria was often 
discovered accidentally, and was frequently associated 
with arteriosclerosis, hypertension, and obesity. These 
cases did not require insulin, and there was therefore 
no danger of hypoglycemia. The risk of peripheral 
vascular injury and gangrene must be considered in job- 
placement. 


A second meeting was held, when Dr. R. Gren- 
ville Mathers discussed the *‘ Rehabilitation of the 
Tuberculous ”’. 


One of the major problems to be dealt with today is 
that of tuberculosis. 

It is now slowly being realized that treatment of the 
tuberculosis patient is not complete until he is once 
again an economic unit employed in a situation which is 
not deleterious to his condition and where he is not a 
danger to others. 

Rehabilitation should start as soon as the patient 
begins graduated exercises. A patient with tuberculosis 
is in hospital for a period of anything between six 
months and two years. After such a period return to 
gainful employment is a difficult step for him. On 
discharge he finds himself in the middle of the hurly 
burly of modern life, and in consequence, he needs a 
period at home after discharge from hospital in order 
to reorientate himself. 

In Wallasey, while awaiting return to normal employ- 
ment patients attend a resettlement clinic. 

Some of these patients are manifestly unsuitable for 
ordinary employment, and for these a workshop is 
planned. The Voluntary Tuberculosis Care Committee, 
who are sponsoring this workshop, hope to run it in 
relation to the local remploy factory. The main concern 
at this clinic is what work a man can do. 

It is known that no lesion can be regarded as “* healed ” 
for at least a further five years, and that, instead of healing 
continuing, adverse circumstances may cause a lesion 
to flare up again. No man is kept hanging about at 
home just because there is some doubt about the stability 
of his pulmonary lesion. Instead, such people are sent 
to the local remploy factory for a try-out. 

Another way of trying out those with doubtful lesions 
has been the seasonal occupations at New Brighton. 
Where the former occupation and conditions of work 
have been considered suitable, the patient has been 
advised to return to it. 

Occupations carrying a high mortality rate for tuber- 
culosis were listed and no person has been recommended 
to return to any of them since it was felt that in most of 
these a specific industrial hazard lay. A list of 46 other 
occupations carrying mortality rates for tuberculosis 
above the average of the whole population was given, 
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and again no person, unless his lesion is already quies- 
cent, has been recommended to return to any of these 
occupations, except those of clerk, typist, dock labourer, 
and watchman. Many large firms have jobs which are 
suitable for those recovering from tuberculosis. 

Normal dock employment is too heavy for most 
patients with pulmonary tuberculosis, but reduced hours 
of work are possible by means of what is called ‘* reduced 
guarantee”. The reduced guarantee on Merseyside is 
for “‘ six turns” fa “‘ turn”’ is a period of four hours) 
and a man must report at the control each morning at 
the nominated time, and he does not go on night work 
or Sunday work. Different types of work available to 
the registered dock worker not involving strenuous work 
were given. Patients and their families are reluctant to 
live in a colony, often far from their usual districts and 
friends. 

The village Settlement has shown us that the tubercular 
patient can earn his own living and not be a danger to 
others provided that (1) his living conditions are satis- 
factory ; (2) he knows he will receive treatment if he 
breaks down again ; (3) his work and working conditions 
are not harmful to him. Translating this into an ordinary 
clinic area is what is being attempted in Wallasey. 

Employment register analysis shows that of persons 
on the dispensary register with pulmonary tuberculosis 
65% are working, 5% are unemployed, and 10% unfit 
for work. This last group includes people who would be 
fit for some work in a sheltered workshop, but are 
unsuitable for the open labour market. Further analysis 
of these figures shows that no one factor operates in 
determining employment. Thus of those who have never 
had a positive sputum, 90% are working ; of those who 
have had a positive sputum at one time, but are now 
sputum negative, 85% are working, whilst of those who 
are persistently sputum positive 55% are working. 
Thus, the presence of a positive sputum only reduces 
the proportion employed, but against this, 10% of those 
who have never had a positive sputum are not fit for 
work. Fitness for an occupation cannot be defined by 
physiological measurements alone. All men are indivi- 
duals and have to be dealt with as such. It is impossible 
to bring about uniformity. At present approximately 
10% of these patients are unemployed. This compares 
with 14% of all disabled men who are unemployed in 
Wallasey and with 7% of all disabled men unemployed 
in the country. 


A third meeting was held on January 12, 1950, 
on the Landfall (Liverpool Master Mariners’ Club). 
The meeting was a joint one with the Association 
of Industrial Nursing Sisters, 30 of whose members 
attended. 

Dr. C. M. Vaillant addressed the meeting on 
“* The Running of an Industrial Psychiatric Clinic’. 

Dr. Vaillant said that the clinic was as yet operating 
in quite a small way. Figures were quoted to show the 
results of assessment and placement so far carried out. 
It was not always easy to find suitable work because of 
the operations of the laws of supply and demand, but 
when placement was possible, the results of the work 


assessment could be checked. Dr. Vaillant concluded 
by quoting several case histories. 

Mr. Gorst, D.R.O. attached to the clinic, then spoke 
briefly on his function. 

Mr. Harborow, authorized officer for Cheshire County 
Council, explained that under the National Health 
Service Act of 1946, the duty of organizing mental health 
services had been placed upon local authorities, each of 
whom had its own authorized officers. 

The meeting was then open to discussion, which dealt 
with the practical difficulties of placing disabled peisons, 
and the limitations of the Disabled Persons Act. Several 
members pointed out that the majority of large industrial 
concerns were already employing far more than their 
legal quota of registered disabled persons and were 
naturally anxious to keep this figure as high as possible, 
so that they encouraged their own employees with minor 
disabilities to register. While this was perfectly under- 
standable from the point of view of the firms concerned, 
it meant that the prospects of employment with them 
for an unemployed disabled person were very slender, 
It was suggested that the raising of the quota, or a drastic 
combing through of the register, with a view to elimin- 
ating those people whose disabilities did not substan- 
tially handicap them, might offer possible solutions. 

A vote of thanks to the speakers was proposed by 
Dr. Aspin and seconded by Mrs. A. Fergusson on behalf 
of the Association .of Industrial Nursing Sisters. 


North Western Group 


Chairman : Dr. R. S. F. Schilling, 


University of Manchester, 
Manchester, 13. 


Hon. Secretary : Dr. G. Taylor, 


A. V. Roe and Co. Ltd., 
Greengate, Middleton, Manchester. 


A dinner for the Group was held in Manchester on 
November 23, 1949, at the Palace Restaurant. After 
dinner a talk was given by Dr. John Craw (Haema- 
tite Mines Insurance Co. Ltd., Whitehaven) on 
** Pneumoconiosis in the Lancashire Coal Fields”. 

A symposium on radiation medicine was held in 
the Department of Occupational Health, University 
of Manchester, on March 8, 1950, and the following 
papers were presented by members of the staff of 
the Ministry of Supply, Department of Atomic 
Energy, Springfields. 


Dr. E. F. Edson on “ Biophysical Aspects ” spoke of 
the effects of energy absorption in cells and tissues ; 
dosage measurements; occupational risks; signifi- 
cances of properties of different radiations; and 
maximal permissible exposure. 

Dr. W. F. Felton on “ Clinical Aspects ” described 
radiation injuries (both acute and chronic) from over- 
exposure to radiation. 
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Dr. A. S. McLean discussed the normal hematology, 
and the occurrence and significance of abnormal findings 
in occupational exposure to radiation. 

Dr. A. Butterworth spoke of the lines of possible 
treatment in cases of over-exposure to radiation or radio- 
active substances. 

Dr. T. E. Graham described the function of the 
occupational medical service in the Division of Atomic 
Energy, with special references to collaboration with 
Safety and Health Physics Departments. 

Mr. W. Lunning in a paper on “* Radiation Detection 
and Measurement and Prevention of Over-Exposure of 
Personnel *”’ described and demonstrated the instrumen- 
tation and equipment for personnel and area surveying. 
Shielding, dust control, remote handling, and time 
restriction of work, were discussed. 


Nottingham Group 
Chairman : Dr. Patricia Shaw. 
Hon. Secretary : Dr. D. K. Cowan. 


A meeting was held on February 22, 1950, in the 
rooms of the Nottingham Medico-Chirurgical 
Society. 

Some matters of importance to the Group were 
discussed. 

A second meeting held in the Black Boy Hotel, 
Nottingham, on March 2, 1950, when the Group was 
privileged to have Dr. Donald Stewart of Birming- 
ham as its guest speaker, who gave a provocative 
address on the recent trends in industrial medicine. 
A lively discussion ensued. 


Scottish Group 


Chairman : Dr. A. F. Campbell, 
* Albion Motors Ltd., 
South Street, Glasgow, W.4. 


Hon. Secretary : Dr. 1. M. Richardson, 


Stewarts and Lloyds Ltd., 
Tollcross, Glasgow, E.2. 


The January meeting was held at Albion Motors. 
Members were conducted round the works in small 
parties and were able to see some of the many 
processes in the assembly of a commercial vehicle. 

On February 16 a clinical demonstration was 
given by Dr. Mary Smith, dermatologist to the 
Victoria Infirmary. Six patients were shown to 
members, illustrating various difficulties in diagnosis 
and treatment. In her commentary, Dr. Smith 
described the various applications used in treatment 
and made a plea for simplicity of choice, together 
with care in dressing technique. The chief value 
of the demonstration was in the showing of non- 
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occupational skin disorders which are so often 
confused with those which are due to work. 

The March meeting took the form of an address 
on “‘ The Local Health Authority and Occupational 
Health”. This was given by Dr. J. H. Bell and 
consisted of a résumé of his work with the Health 
Department of Glasgow Corporation. The speaker 
began with a brief historical review of the develop- 
ment of industrial health supervision, mentioning 
the powers now given to local authorities for the 
supervision of health in relation to occupation. For 
some two years Dr. Bell has been conducting pilot 
investigations into various industries in the Glasgow 
area, mostly in premises belonging to the Corpora- 
tion, but at least one private firm has benefited from 
this service of the Health Department. In a paper 
noted for its balance and clarity, the speaker clearly 
showed that a local health authority can make a 
useful contribution to the supervision of men and 
women at work. 

This address was followed by a business meeting, 
the main item for discussion being the London 
meetings of the Association. The conclusion was 
that these meetings should be the opportunity for 
original contributions to industrial medicine. As 
one member put it, the emphasis should be on 
fundamentals rather than on utility. 


South Wales and West of England Group 


Chairman : Dr. Gwynne Morgan, 
Mond Nickel Works, 
Clydach, Swansea. 


Hon. Secretary : Dr. T. H. Jenkins, 
National Coal Board, 
South Western Division, 
Park Place, Cardiff. 


The January, 1950, field meeting of the South 
Wales and West of England Group was held on 
January 26. 

Twenty members of the Group proceeded to 
Poutneys potteries, where they were welcomed by 
Mr. Newson, the General Manager. The whole 
process of the manufacture of pottery and sanitary 
earthenware was seen. Members were particularly 
interested in the potter’s wheel, the furnaces, 
decorating the ware and glazing. Although there 
was apparently a slight silicosis risk a high standard 
of air cleanliness was maintained. 

After lunch had been taken at the Seymour Arms 
Hotel, Blagdon, the party proceeded to Clarkeson 
and Morland where they saw the complete process- 
ing of skins and hides and the manufacture of shoes 











, 156 


and rugs, etc. They were met by Mr. H. F. Scott- 
Stokes, Chairman of the company, and Dr. T. H. A. 
Penniger, Works Doctor. There was only a slight 
risk of industrial disease. 

A dinner was held at Dunlops’, St. Stephens 
Restaurant, at 8 p.m. The guests were Mr. Alec 
Newson, of Poutneys, Mr. J. Smith, Area General 
Manager, National Coal Board, Dr. A. I. Taylor, 
Pathologist, Bristol University Medical School, and 
Mr. Hayward, Assistant General Manager, Bristol 
Aeroplane Company. A most enjoyable evening was 
spent. The toast of the Association was proposed 
by Dr. Stenlake Mundy, and Dr. Gwynne Morgan, 
Chairman, welcomed the guests. Mr. Newson 
responded suitably. 

Grateful thanks are due to Dr. Bulleid for his 
excellent arrangements. 


Tees-side Group 


Chairman : Dr. W. Gillies Annan. 
Secretary : Dr. J. B. Adamson. 


A meeting of the Tees-Side group was held at 
Durham County Hospital on February 9, 1950, 
11 members being present. 

A film on intravenous anesthesia was shown in 
order that members might observe whether this 
form of medication could be of service in industrial 
medicine. 

Dr. Annan said that he could not see any use for 
a substance of this type in industry. He had thought 
that there might be some such scope, for instance in 
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dealing with an injured person trapped in machinery, 
but the film had shown the limitations as well as 
the advantages of intravenous anesthesia and it 
was evident that it ought to be used only in ideal 
conditions and by those specially trained in its use, 

Dr. Beards said that an industrial medical officer’s 
duties, being concerned mainly with preventive 
medicine, should not include the administration of 
anesthetics. 

The general opinion of the meeting was that an 
intravenous anesthetic is not suitable for use in the 
practice of industrial medicine. 


Yorkshire Group 


Chairman : Dr. C. Cresdee, 
I.C.I. (Dyestuffs Division), Dalton Works, 
Huddersfield. 


Hon. Secretary : Dr. B. P. R. Hartley, 
Samuel Fox and Co., Ltd., Stocksbridge Works, 
Near Sheffield. 


The Group met on October 6, 1949, at the works 
of Richard Hodgson & Sons Ltd., a tannery covering 
some 14 acres and employing 900 persons. Members 
were taken round the plant and saw the manufacture 
of leather from the raw hide to the finished product. 
About 6,500 hides arrive each week from all parts 
of the world, particularly the Argentine. 

A further meeting of the Group was held on 
December 1, at the Poppleton Beet Sugar Factory, 
York. 
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ABSTRACTS 


(1 is section of the JOURNAL is published in collaboration with the two abstracting Journals, Abstracts of World Medicine, and Abstracts of World 


Surgery, Obstetrics, and Gynecology, published by the British Medical Association. 


The abstracts are divided into the following sections : 


to vicology ; industrial physiology ; industrial lung disease ; industrial skin diseases ; accidents and orthopedic surgery ; industrial ophthalmology ; 


environment ; general. 
TOXICOLOGY 


Experimental Beryllium Poisoning. ALDRIDGE, W. N., 
BARNES, J. M., and Denz, F. A. (1949). Brit. J. 
exp. Path., 30, 375. 


The LD 50 of beryllium lactate given intravenously 
to mice and rats is 0:34 mg. and 0-54 mg. per kg. body- 
weight respectively. All the other salts examined had 
about the same toxicity except sodium beryllium malate, 
which is much less toxic—possibly owing to its slow 
breakdown. When given subcutaneously or intra- 
peritoneally in doses of 5 mg. per kg. these salts cause 
no fatalities, owing to local fixation of the beryllium to 
tissue proteins. After intravenous injection, death is due 
to narcosis of the liver, in the sinusoids of which beryl- 
lium can be detected histologically. It also causes 
degenerative changes in the red pulp, but not in the 
Malpighian bodies, or the spleen. V. J. Woolley. 


BAL in Industrial Diseases. ZEGLIO, P. (1949). 
Med. industr., 18, 220. 


Hitherto, owing to the scarcity of supplies, little original 
work has been done in Italy or any other continental 
European country to determine the clinical value of 
British anti-lewisite (BAL). As it is now more widely 
available, the author reviews the literature on this 
material, with particular reference to its use in industrial 
medicine. 

In arsenic poisoning BAL is effective because of the 
greater affinity of arsenic for its -SH group than for the 
thiol group in the tissues. In vesicular erythrodermia 
about 80°% of cures have been recorded and in the U.S.A. 
90°4, success has been claimed in the treatment of agranu- 
locytosis. Similar benefit has been observed in other 
forms of arsenic poisoning. In arsenical jaundice, 
however, the results have been poor and no improvement 
has been observed in aplastic anemia. In poisoning 
from arseniuretted hydrogen it has been thought that 
BAL caused aggravation. As mercury has an affinity 
for thiol groups in the tissues, it was thought that BAL 
night also be valuable in cases of poisoning by this 
netal. Good results have so far been described in cases 
f acute mercury poisoning, but not as yet in chronic 
‘ses. Some cases of corrosive sublimate poisoning with 
nal involvement have responded well to BAL, while 
patient with neuritis and ataxia improved quickly when 
PAL was given, and elimination of mercury by the 


Rass. 


snos3ss 


E 


157 


Not all sections will necessarily be represented in any one issue) 


kidneys was accelerated. In lead poisoning in experi- 
mental animals it has seemed that BAL did harm. In 
human subjects the quantity of lead in the blood 
diminished when BAL was used, but soon rose again. 
Some cases of saturnism with colic are said to have 
been improved by giving BAL together with acid 
remedies. The effects in poisoning by gold, antimony, 
bismuth and other metals are also discussed. By 
reason of its strong reducing power, BAL is itself 
toxic. Nausea, headache, arthralgia and myalgia occur 
when too much is given. 

While it is to be hoped that in time the indications for 
the use of BAL in occupational metallic poisoning 
may be better understood, notably in respect of lead and 
mercury, at present its effects are not easy to foresee and, 
in view of its toxicity, the author urges that the treatment 
of such cases with BAL should be confined to hospitals 
and special clinics. Even more emphatically does the 
author oppose the prophylactic use of BAL in industry 
and for the same reasons—the difficulty and uncertainty 
of dosage and the danger of untoward effects. 

G. C. Pether. 


Diazomethane Poisoning : Report of a Fatal Case with 
Autopsy. LEWINN, E. B. (1949). Amer. J. med. 
Sci., 218, 556. 


The author reports what he states to be the second 
case of diazomethane poisoning on record. Diazo- 
methane is a very unstable, odourless, yellowish gas used 
chemically as a methylating agent. (Because of its high 
degree of chemical activity it is generally employed 
dissolved in ether or benzene.) The patient was a 
28-year-old research chemist, engaged in an investigation 
in which diazomethane was involved. He accidentally 
inhaled the gases produced in his experiment, before 
which he had eaten some rather greasy food, which might 
have some significance on account of the fat solubility of 
the chemical. He soon developed a dry, persistent 
cough. The next day he also complained of fatigue 
and soreness behind the sternum, while his temperature 
had risen to 102-4° F. (391° C.).. Two days after the 
exposure there were signs suggestive of inflammatory 
changes in the lungs. The temperature remained ele- 
vated and cyanosis developed. On the fourth day the 
blood pressure started to rise and reached 180/90 mm. 
Hg after 12 hours. The pulse rate increased to 176, 
while the respiration rate was 44. Death occurred 100 
hours after exposure. Terminal manifestations included 
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mental confusion, muscular twitching, and a small 
hematemesis. Apart from an initial leucocytosis of 
11,300 (polymorphonuclears 83%) which rose to 23,600, 
laboratory examinations showed the presence of 
albuminuria with casts, and perhaps some degree of 
hyperglycemia. At necropsy the findings were: acute 
ulcerative tracheo-bronchitis, bronchiolitis, and broncho- 
pneumonia ; toxic changes in heart, kidney, and liver ; 
acute esophagitis, gastritis, and duodenitis; and 
microscopical foci of necrosis in the brain with thrombosis 
in small blood vessels. The author considers the changes 
in the respiratory tract to be due to direct contact with 
the inhaled gas, while those in the upper alimentary tract 
were possibly caused by the diazomethane-contaminated 
sandwich. He points out that the patient never com- 
plained of dysphagia. R. Salm. 


INDUSTRIAL PHYSIOLOGY 


The Amount of Hemoglobin (Blood Volume) in Relation 
to the Pulse Rate and Heart Volume During Work. (In 
English.) KJELLBERG, S. R., Rupue, U., and 
SJOSTRAND, T. (1949). Acta physiol. scand., 19, 152. 


There was a close correlation between hemoglobin 
concentration and pulse rate during work on a bicycle 
ergometer, indicating a correlation between total blood 
volume and stroke volume of the heart during physical 
exercise. The cardiac volume, radiologically determined, 
diminished in some people only slightly during work 
until the heart rate reached 150 per minute, to decrease 
more rapidly at higher rates. In others, the heart volume 
diminished in proportion to the increase in heart rate. 
Left ventricular and aortic electrokymography showed 
that the systolic emptying of the left ventricle greatly 
increased during exercise, in spite of unchanged or 
slightly diminished heart volume. No direct correlation 
was found between heart volume and stroke volume in the 
same subject. It is realized that this finding is in 
contradiction to Starling’s ** law of the heart ”’. 

A. Schweitzer. 


INDUSTRIAL LUNG DISEASES 


Il. Clinical 
Arch.  belges 


The Cardiovascular Effects of Silicosis. 
Examination. LAVENNE, F. (1949). 
Med. soc., 7, 426. 

Out of 110 coal miners suffering from silicosis 3 
were found to have cardiac lesions unconnected with 
their lung condition, 12 systemic hypertension, and 
9 silico-tuberculosis. The remaining 86 provided the 
material for this paper, in which is stressed the value of a 
clinical history and clinical examination as an aid to 
the diagnosis and prognosis of cardiac disease secondary 
to silicosis. As evidence of cardiac damage from silicosis 
the author considers that the four main signs in order of 
decreasing importance are: (1) right-sided bruit de 
galop, (2) filling of the jugular veins while the subject is 
seated, (3) a tender enlarged liver, (4) accentuation or 
duplication of second cardiac sound heard between the 
pulmonary and tricuspid areas. Among the symptoms 
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and signs indicative of severe alteration of cai liac 
function the author notes dyspnoea, obstinate heada he, 
a pulse rate greater than 100, cyanosis, and mai ked 
wasting. H. E. Hardin. 


A New Method of Evaluating Disability in Silicosis and 
in Other Conditions of the Lungs and Circulaiion, 
PELNAR, P. (1949). J. industr. Hyg., 31, 264. 


The author considers briefly the methods available for 
assessing lung function. Methods giving the ventilatory 
and respiratory components of breathing are held to be 
insufficient for this purpose if used singly. The author 
therefore tried to overcome this difficulty by estimating 
the so-called ventilation or respiratory equivalents of 
oxygen and carbon dioxide, which are simply the dif- 
ferences between the percentages of the two gases in the 
inspired and expired air. [It will be recalled that the 
ratio of these equivalents is what used to be called the 
‘“‘false respiratory quotient’’.| From estimations on 
normal subjects it was found that the value for the O, 
equivalent should normally always exceed 3-4 and for the 
CO, equivalent 2-9, while to ensure that hyperventilation 
has not occurred the true respiratory quotient should lie 
between 0-7 and 1. Both ventilation equivalents were 
estimated by the author simultaneously and continuously 
by means of the Zeiss interferometer— a very accurate 
method—and later with the Rochester continuous 
analyzer, which is less accurate. Determinations were 
made during rest, exercise, and recovery in a large number 
of normal and abnormal subjects, including cases of 
pneumoconiosis with and without dyspnoea. The 
exercises employed were the bicycle test with a load of 
2,000 kg. per 10 minutes (or in severely disabled patients, 
900 kg. per 10 minutes) and the climbing test of stepping 
up 20 cm. 20 times per minute. [The author prefers 
the treadmill method, but did not have a treadmill avail- 
able. He prefers the bicycle test to the climbing test. 

Comparison of the average values obtained at rest in 
normal subjects and subjects with varying degrees of 
dyspnoea (and many kinds of disease) showed that only 
in cases of very severe dyspnoea did the equivalents fall 
markedly below the normal values. The ventilation 
equivalents of normal subjects during exercise and 
recovery all fell substantially within the normal range, 
but in the case, for example, of patients who were 
dyspneeic when walking on level ground, the O, equiv- 
alent was always less than 3-4 and the CO, equivalent 
less than 2-9. It would appear that in silicosis and in 
diseases of the lungs and circulation in general there was 
poor correlation of ventilation equivalents with x-ray 
findings, but good correlation with the symptomatic 
State. M. W. Goldblatt. 


Pneumoconiosis after Exposure to Sulphur Dioxide 
Fumes and Dust from Coke Fires. DuNNeR, L., 
Harpy, R., and BAGNALL, D. J. T. (1949). Lancet, 
2, 1214. 


Abnormalities were found in the radiographs of the 
lungs of 10 out of 50 to 60 men attending a chest 
clinic between 1941 and 1949 whose work involved 
exposure to sulphurous fumes from coke fires—boiler- 
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stokers, blacksmiths, platers, and men employed in coke- 
oven and gas-works. All 10 patients complained of 
respiratory symptoms, the chief of which were productive 
cough, dyspnoea on exertion, and irritation of the nose 
and throat. The severity and duration of their symptoms 
bore no direct relation to the duration of exposure to the 
fumes or to the extent of the x-ray abnormality. Radio- 
graphy showed irregular patchy fibrosis involving both 
lungs, but usually one much more than the other. In 
most cases the mid- and lower zones showed nodulation 
occasionally becoming confluent and producing patchy 
consolidation. Emphysema was usually present. The 
fine fraction of a sample coke-flue dust obtained by a 
coke-oven worker contained 34% total silica, 2-1% free 
silica, and 17-5% iron compounds (expressed as Fe,Os3). 
The authors conclude that the cases in this series are 
examples of an occupational pulmonary disease, and 
suggest that protracted exposure to sulphur dioxide 
causes localized chronic inflammation in the lungs, with 
accumulation of siliceous dust in the affected areas. 
(Four radiographs are reproduced, but too poorly to 
be useful. A good deal of confirmatory evidence will be 
necessary before this type of industriai exposure can be 
taken as producing a new form of pneumoconiosis. 
Sulphur dioxide has been claimed by previous authors to 
play a part in industrial lung diseases and has been 
used in animal experiments (often in combination with 
oxides of nitrogen) as an adjuvant or accelerator in 
studying the effects of particulate matter introduced into 
the lungs.] H. E. Harding. 


ENVIRONMENT 


Non-occupational Berylliosis. EIsENBUD, M., WANTA, 
R. C., DUNSTAN, C., STEADMAN, L. T., HARRIS, W. B., 
and Wo tr, B. S. (1949). J. industr. Hyg., 31, 282. 


In the vicinity of a factory producing beryllium (Be) 
and its compounds, “cases of chronic pulmonary 
granulomatosis similar to that seen in beryllium workers 
were found among people not working in the factory. 
Of these patients 5 lived up to $4 mile (04 km.), 3 
between } and $ mile (0-4 to 0:8 km.), 2 between $ and 
$ mile (0-8 to 1:2 km.) and 1 between 14 and 2 miles 
(2-4 to 3:2 km.) from the plant. This last case was in 
the wife of a beryllium worker who handled her husband’s 
working clothes every day and probably inhaled particles 
from the clothes, but, apart from this case, atmospheric 
contamination arising from the factory appeared likely. 
The dusts, fumes, and mists from the factory discharged 
from a 185-foot (56°5 m.) stack and from a number of 
short roof stacks about 33 ft. (10 m.) above street level. 
The atmospheric concentration of beryllium downwind 
from the factory, measured spectrographically, ranged 
from 0-2 ug. per cm. at } mile to 0-03 wg. per cm. 5 miles 
(8 km.) from the stack. When the manufacture of 
beryllium-copper alloy was going on the concentration 
of Be in the atmosphere at 400 feet (122 m.) downwind 
from the factory was more than doubled—0-7 yg. as 
-ompared with 0-3 ug. per cm. when normal operations 
vere proceeding. Continuous atmospheric sampling at 


fixed points 350 to 750 feet (107 to 228 m.) from the 
factory during 10 weeks of normal operation showed 
wide variations of Be concentration during any given 
day, but daily averages over the 10 weeks agreed closely 
(0-05 to 0-15 ug. per cm.). 

Since concentrations of less than 1 wg. per cm. are not 
held to be toxic, the authors sought to estimate the 
probable concentrations existing some years previously. 
Since the processes remained unchanged and, while 
production units had been added during the last 7 years, 
no important ones had been discontinued, any changes in 
atmospheric concentration could be attributed to 
quantitative changes in production and to the manner 
of handling exhaust air. The former was estimated never 
to have exceeded twice that at the time of the present 
study. From the curves of theoretical fall-off in relative 
concentration downwind from the 33-ft. stacks and from 
the 185-ft. stack, and from meteorological considerations, 
the authors concluded that the discharge from the 
33-ft. level was the more significant as a possible cause of 
the cases detected. Up to } mile the Be concentration 
would be almost entirely due to the 33-ft.-level discharge ; 
from } mile to 4 mile and from 4 to } mile the effect of 
discharge at both levels would be markedly felt. Since 
1944 effluent gases had been collected by local exhaust 
and a dust separator connected to the tall stack. Thus 
by determination of the Be exhausted from each operation 
estimates could be made of the former delivery of Be 
into the atmosphere. From 1940 to 1944, during the 
Be-Cu operation, 12 g. Be a day was delivered at roof 
level (33 ft.); from 1944 to 1945 this was reduced to 
2 g.a day ; and from 1945 to 1948 to none at roof level 
and 2 g. a day from the tall stack. Similar estimates 
were made for many other plant operations. 

During the 7 years’ operation of the factory it is 
estimated that the average beryllium concentration in the 
atmosphere } mile away ranged from 0-01 to 0-1 yg. 
percm. The cases detected seem to have resulted from 
exposure during the first 5 years or so, when the concen- 
tration at ? mile was probably about 0-1 wg. Be per cm. 
It is recommended that the average daily atmospheric 
concentration of beryllium in the neighbourhood of a 
plant should not exceed 0°01 ug. per cm. The principal 
compound to which the patients had been exposed was 
beryllium oxide (BeO). Curiously enough, the incidence 
of berylliosis among workers in the factory itself has been 
low in spite of high atmospheric contact: the authors 
suggest that particle size may play a part in determining 
this difference iri incidence. It was also estimated that 
the laundering at home of working clothes (shaking, 
washing and scrubbing, shaking, and folding) may lead 
to a daily inhalation of 17 ug. of beryllium. 

M. W. Goldblatt. 


The Health of Nurses in Hospital. 
Lancet, 2, 874. 


In this important report the results are analysed of a 
survey of nurses’ health in an urban hospital, “* inthe hope 
that the facts revealed will lead to the more effective care 
of nurses’ health and greater efficiency in the nursing 
services’’. The extent of sickness among 300 nurses 


Court, D. (1949). 
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during the years 1943-5 was assessed by the number 
completely free from sickness, the average amount of 
sickness per head, and the proportion sick for more than 
50 days in the year. The proportion sick for more than 
50 days per annum was 5% for trained nurses, 10% for 
student nurses, and 12% for assistants and auxiliaries. 
The commonest cause of illness was respiratory infection ; 
the next most important was skin sepsis, followed by 
infective diarrheea, infectious fevers, and tuberculosis. 
The author quotes figures given by other workers show- 
ing higher sickness rates in nurses than in other students, 
but has no such figures for comparison with ‘his own. 

In 23 out of 39 nurses tuberculin negative on first 
examination, the reaction became positive during the 
survey. Tuberculosis developed in 7 of these 23; 
one of the 7 had a pleural effusion only, and the 
other 6 had a primary focus or complex only ; three 
required sanatorium treatment, but no “‘ serious broncho- 
genic or haematogenous lesions ’”’ developed within one 
to two years of the initial illness. Eleven cases of 
tuberculosis developed among the 264 initially positive ; 
in 7 of the 11 disease was latent or detected by 
routine radiography and in 4 it was clinically active ; 
five nurses required sanatorium treatment for periods 
varying from 6 to 18 months. There were no 
deaths in either group. 

The number leaving nursing before training is com- 
pleted and in the years immediately after qualification is 
a grave problem, and the author found that ill health 
plays a large part in wastage ; 17% of those leaving the 
hospital and 25% of those leaving the profession did so 
for this reason. He reviews the principles concerned 
in the reasonable care of the health of hospital nurses, 
and suggests a number of practices which could be 
carried out readily in most hospitals. M. Daniels. 


The Significance of Rhythm in Work in Hot Shops. 
ARKADYEVSKI, A. A. (1949). Gigiena, No. 12, 24. 


Investigations were carried out at a steel-rolling mill to 
assess the dependence of the productivity of the workers 
on their physical fatigue. The former was estimated by 
the time requested by individual workers for the various 
parts of the procedure—this is called the rhythm of the 
work ; the latter was assessed by the temperature and 
pulse rate of the worker. The selected group of 12 
workers were of approximately the same age and had 
had the same industrial experience ; 500 observations 
were made on.each individual worker under investigation. 

It was found that the 12 workers could be divided 
into four groups with reference to productivity as 
measured by the time requirement for the various parts 
of the steel-rolling process. The group of workers with 
the longest time requirement showed also the highest 
degree of fatigue. This was particularly noticeable in the 
afternoon. Further analysis of the various parts of the 
procedure showed that it was the setting of the steel 
product in the narrow right-angled hole of the rolling 
table which gave rise to such great individual differences. 
It is suggested that the right-angular shape of the aper- 
tures should be replaced by conical ones, and that 20 
minutes rest is required for every 10 minutes of work. 


BRITISH JOURNAL OF INDUSTRIAL MEDICINE 


These suggestions, it is expected, will bring about the 
reduction of the individual time requirement, improve the 
so-called work rhythm, and reduce fatigue in the workers 
irrespective of their individual ‘skill. E. W. Collis. 


GENERAL 


Use of Coal-tar Dyes for the Colouring of Food-stuffs, 
ZARIBNICKY, F. (1949). Krebsarzt, 4, 288. 


In addition to innocuous colouring matters of vegetable 
and animal origin, coal-tar dyes may be used for colour- 
ing foodstuffs. Owing to. their high colouring power, 
only small amounts are required. Repeated ingestion of 
these compounds over prolonged periods may lead to 
development of malignant neoplasms. Various chemical 
compounds ingested at the same time may increase the 
deleterious effect of these dyes. A petition has been 


presented to the Austrian Ministry of Health for the 
prohibition of the use of coal-tar dyes in colouring butter 
and cheese. Margarine is not mentioned. The author 
is of the opinion that the import from abroad of coal-tar 
dyes for the colouring of foodstuffs should be prohibited. 
C. den Hartog (Excerpta Medica). 


Seizures, Head Injuries and Litigants. 
(1949). J. industr. Hyg., 31, 336. 


This paper is based on 750 cases of head injury 
presenting medico-legal problems. Of these patients 
685 did not subsequently suffer from fits. The remaining 
65 (8:6%) had fits afterwards. This latter group has 
been subdivided into 2 subgroups. The first subgroup 
of 13 patients sustained focal brain damage. None 
of these patients had fits before the injury. The second 
subgroup consisted of 52 patients who alleged head injury 
of at least concussional severity. No patient in this 
second subgroup had had a skull fracture. Such patients 
usually recover completely within 30 days and many 
return to normal in 48 hours. Those who are only 
briefly dazed or have a-brief period of traumatic amnesia 
have even less basis for persisting brain-tissue changes or 
symptoms. 

Convulsive attacks never take place as an immediate 
result of concussion. This has been confirmed by animal 
experiments and by observations on pugilists. Single 
seizures may occur soon after recovery of consciousness, 
but no case of this was seen in the present series. The 
52 cases of alleged head injury were further subdivided. 
The author found that in 28 cases (54%) there was 
malingering or fraud with reference to the character of 
the injury and its effects. In 18 cases a seizure had 
caused the head injury. Five patients had an organic 
nervous disease which accounted for the fits in the absence 
of head injury. The author’s general conclusion is that 
in a healthy person an injury limited to concussion never 
causes recurring seizures at a later date. A more severe 
focal lesion may occasionally do so. Gilbert Forbes. 


Hystop, G. H. 








